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LOW RESERVE KIDNEY^^ 

H. J. Stakder, !M.D., AKi) K. Kuder, M.D., New York, N. Y. 

(From llic Department of Obstetrics and Gpnccoiogy, Cornell Vniversity Medical 

College and New Torh Hospital) 

O UR knowledge of renal physiology has increased considerably dur- 
ing the past ten years, due greatly to the efforts of Richards, 
!I\Iarshall, Reh])erg, and others. It seems well established today that 
filtration is the sole function of the kidney glomerulus and that reabsorp- 
tion is the predominant function of the tubule, but that tubular secretion 
does occur and, furthermore, that under certain conditions such secretion 
may play a very important role in renal function. 

Kidney Function 

In order that glomerular filtration may occur, it is essential that the 
blood pressure in the capillaries of the glomerulus be greater than the 
osmotic pressure of the proteins in tlie blood plus the intracapsular 
pressure of the glomerulus. This pressure, necessary for glomerular 
function, lias been called the “effective filtration pressure.” It is, of 
course, clear that such filtration is furtlier dependent upon the rate of 
blood flow through tJie kidney, in other words the rate at which new 
blood is brought in contact with the endothelium of the glomeruli. The 
other two factors that influence filtration are the area of the surface for 
filtration, tliat is, the number and size of capillary channels in the 
glomeruli, and the actual permeability of the glomerular membrane. 

‘Read before the New Orleans Graduate Medical Assembly, New Orleans, La,, 
March, 1937. 


Note: The Editor accepts no responsibility for the views and statements of au- 
thors as published in their ‘ ‘ Original Communications. ’ ’ 
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PATHOr^OGIC CONDITIONS 

With this rather lirief description of the present-day views of renal 
fiinclion, wc may now turn to a consideration of a few of the factors in- 
volved in patliologie conditions affecting the kidneys. 

It, is quite evident tliat glomerular filtration will decrease if any one 
or more of the factors essential to filtration arc affected. If the glomeru- 
lar membrane be tliiekened, if the filtering surface be reduced in area 
by the partial or complete destruction of glomeruli, if the filtration pres- 
sure be reduced or if the rate of blood flow through the kidneys be de- 
creased, glomerular filtration will be impaired. Similarly, increased or 
decreased iiermeability of the tubular wall Avill bring about changes 
in the rate and amount, of water, chlorides and sugar reabsorbed, in the 
amount of back diffusion of urea and other substances, as well as in the 
ability of the tubules to secrete substances such as ammonia and hippuric 
acid. 

It is equally evident that in the nephropathies, acute glomerulo- 
nephritis, chronic glomerulonejihritis, arteriosclerotic chronic nepliritis 
and nc]ihrosis, some of these factors are to a lesser or greater extent 
involved and so kidney function affected. The filtration rate, as shown 
by the urea filtration rate, may be decreased in acute nephritis, is mark- 
edly decreased in the terminal stages of chronic nephritis, whether of 
glomerulone])hritic or arteriosclerotic origin, and may likewise be low 
in nephrosis. Rehberg found that also in essential hypertension there 
may be slight reduction in the filtration rate, even before albuminuria 
developed. 

CHRONIC NEPHRITIS 

Chronic nephritis may follow an acute glomerulonephritis or it may 
result from a general arteriosclerosis. It is w'ell to point out that a 
sclerosis involving the renal arteries but not extending to the small 
arteries and the afferent glomerular arterioles, is usually not accom- 
panied by kidney disease, but as soon as these arterioles become affected 
by the sclerosis, a persistent hj^pertension is present, with later involve- 
ment of heart, brain, and kidneys, and death may be due to renal in- 
sufficiency or apoplexy or coronary disease. The arteriolosclerosis is 
followed by a thickening of the capsular basement membrane ultimately 
resulting in a complete blockage or closure of the glomerulus and a dis- 
use atrophy of the corresponding tubule; Primary or essential ly^per- 
tension, undoubtedly starts as a generalized spasm of the arterioles, and 
it has been suggested that this hypertension, brought about by spasm, 
may later produce degeneration of the arterioles and so eventuate into a 
malignant or progressive renal disease. This type of hyiiertension is the 
so-called “red hypertension,” in contrast to the “pale hypertension” 
(nephritic), wliere, according to Volliard,- the peripheral and retinal 
arteries are narrowed, albuminuric retinitis often present, and tlie con- 
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dition perhaps dependent on a pressor substance in the blood. Yolliard 
further believes that the “red hn^ertension ” is not dependent on such 
pre.ssure substances, but rather on a passive mechanism, based perhaps 
on early senescence of the arteries, a diminution of their muscular layer, 
overstretching of the elastic layer followed by an increased tonus of 
the arterioles. 

The chronic nephritis complicating a pregnancy may, of course, be any 
of the above-.stated forms, a chronic glomerulonephritis, or an arterio- 
sclerotic chronic nephritis dependent upon arteriolar involvement, or one 
following c.ssential hypertension (genuine or ])ermanent) which has 
developed from a benign nephrangiosclerosis into actual and progressive 
kidney disease (malignant hypertension). Although it may not be 
absolutely c-ssential for us to be able to differentiate between these various 
types, as they are present in a pregnant woman, it is most important to 
know that a chronic nephritis, however mild, is present, as this diseased 
condition is adversely affected by the pregnancy and good treatment, 
demands termination of the pi’egnancy. We shall not discuss the details 
of diagnosis and treatment of chronic nephritis complicating pregnancy, 
ns this has been done in earlier publications.-'*’ 

LOW RESEIUrE KIDNEY 

Kcnal reserve may be of two types, native and acrpiired, the latter 
usually following kidney operation, .such as unilateral nephrectomy. 
Kcferencc has already been made to the work of Kichards and his co- 
workers on the variability of the extent of glomerular filt ration surfaces 
and on the irregular A'clocity of blood flow through normal glomeruli. 
There api)ears to be groat variability in the number of visibly function- 
ing glomeruli, as observed under the microscope by these and other 
invc.stigators. In 1924 Schmidt and Richards-’ noted mai-kcdly different 
appearances in different glomeruli of the same kidney, one glomcrular 
tuft ]HU-haps showing many capillary channels through all of which 
blood is passing swiftly, while another may reveal only one capillary loop 
with blood pa.ssing through if. Furthermore, this picture may be con- 
st.ntitly cliaii'jing, due perhajis to vasoconstrictor or vasodilator stimuli. 
With such a variability of functioning glomeruli at any given time, and 
therefore a variability of the number of nonfunct ioning or only partially 
functionin'^ glomeruli, in the normal, it must be a})i)arenf that thej-e is 
a le.rge native reserve in the Iddney, seldom called into [day while the 
dematids for e.veretion are at a normal base level. !May not norrmil in- 
dividuals differ in the <estent of such native renal reserve, and may not 
even the same individual diff«-r at <lifferent times in the amount of such 
stv-erv*' ? li is rs corniimn rihs'-rvation that niirmal imlividuals with aj>- 
[uirenfly m>nnal kidneys may reai-t very differently to every day stimuli, 
sm-h a*. diurcTio in t!:e form of erifn-’me or water eonsurnption, Diiu'csis 
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from drinking water is undoubtedly due to decreased tubular reabsorj)- 
tion. May not normal individuals also vary in their reaction to anti- 
diuretics, e.g., pituitrin? 

In 1926, Slander and Peckbam" introduced the term “low reserve 
kidney*’ and defined it as follows: 

3. An elevated blood pressure ■which at the end of the puerperium has dropped 
to a normal level. In most instances this elevation is not very marked, being ap- 
proximately luO systolic and 90 diastolic. 

2. The amount of albumin in the urine is never very great, varying before de- 
livery between a fraction of a gram and 2 gni. per liter, altliough the lower figures 
are most usually observed. The albumin disappears during the puerperium, and the 
patient leaves the service either witli no albumin at .all, or witli .at the most 0.1 gm. 
per liter. 

.1. The outstanding characteristic, is the faitt- that in subsequent pregnancie.s, the 
patient ’s condition docs not become aggravated, and slie is as well as, or better 
than, in the preceding pregnancy, 

4. The blood chemistry, as well as the urine cliemistry, reveals nothing abnormal. 

That the number of pregnancie.s througli wliieli tiie individual may go 
plays any role in the development of this entity is very doubtful, for the 
reason that we observe it particularly in primiparas although occa- 
sionally in all degrees of multiparas. Moreover, this type of kidney does 
not. seem to be permanently injured by pregnancy. As the woman ap- 
proaches term a certain amount of albumin may pass through the 
glomerular membrane, the blood pressure becomes elevated, and some 
edema exists. With regard to tlie latter point, it is interesting to note 
that in subsequent pregnancies there is cither no edema or at the most 
a slighter degree than before. 

It is well known that in a healthy person, under normal conditions, 
all of the glomeruli are not functioning at capacity at any one time, 
and it has been estimated that there is usually a margin of safety 
which approaches 50 ]ier cent. In other words, there is a decided kid- 
ne.y reserve which may be called into play. It seems reasonable to 
suppose that in certain individuals this kidney reserve may be greatly 
decreased due either to congenital causes or to such factors as may have 
lessened the number of functioning glomeruli without producing a 
chronic nephritis. As we have seen in another group of cases, the 
strain of pregnancy always aggravates a chronic nephritis, so that later 
the kidneys are less well prepared to stand the strain of subsequent 
pregnancies. In the type of kidney under consideration this is not the 
case. All we can say is that the kidney reserve seems to be too low to 
meet the extra demands of pregnane 3 q as is manifested b.y the passage 
of a certain amount of albumin through the glomerular epithelium and 
bj*^ a moderate elevation of blood pressure, and that these manifestations 
usually disappear completelj’’ within two weeks after deliveiy. Further- 
more, the kidney substance does not seem to have been injured b,v the 
pregnane}^ and the kidnej^ reserve is certainlj’- not lower for subsequent 
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pregnancies. Sucli kidneys appear lo be quite capable of functioning 
adequately Avhile the Avoniau is not pregnant, as well as for her and her 
fetus up to about the eiglitli or nintli month of pregnancy, when mani- 
festations of the loAV reseiwe begin to make their appearance. 

Before presenting studies on cases of low reserve kidney, we should 
like to state that tliis term has been criticized on the basis that it is vague 
terminology and that placing responsibility upon the kidney primarily 
appears misleading and "to indieate a limited and faulty conception 
of a proce.ss having broader implications. Our conception of this 
group of ])atients may well be limited and faulty; however, we are just 
beginning to under.stand tlie intricate functions of the kidney, and are 
not even that far advanced in our knowledge regarding the etiology of 
certain types of hypertension. Yolhard* .stated "In the higli pre.ssure 
I sec the cardinal ])roblcm of the entire renal patliology. ” There can 
be little doubt tliat the two factors mainly involved in hypertension ai-c 
peripheral resistance and time-volume or cardiac force, and tliat of 
tliesc tlie former is the more important, and may be due to not only 
an organic but also functional eau.se. One should bear in mind the fine 
blood pre.ssure regulating mechanism of the organism. There is the 
powerful chemical regulation as well as the nervous one. It is con- 
ceivable that in what we have called low reserve kidney, the condition 
is more general, and the kidney.s are not the imiiortant factor. However, 
it docs not .seem that, if it is a general, let us a.ssumc vascular, condition, 
the patient will, after conclusion of the involved ])rognancy, proceed 
to have sub.sc(jucnt pregnancies during which there are no further or 
rejicated signs of the general condition, that is, a reappearance of hyper- 
tension and albuminuria. It .seems to us more logical to a.ssumc that 
the hy}H>rtension and albuminuria are dciicndent on a local kidney 
«*ondition, which may not be pre.sent, at least to the same extent, in a 
sub.sfaiuent ]»regnaney, or. if i)resent to the .same extent, the demands 
on the kidm-y in this subscfiuent pregnancy may be loss or different. It 
seems, furthermore, logical to assume that even an essential hyperten- 
sion. dependent ui)on arteriolar spasm, will not necessarily di.saj)pear 
after a jnegnancy ainl what is even more important, not reap|)ear in a 
snh-oijmut pregnancy. Tlie only other logical explanation, ofh(;r than 
tin- assumption of such an entity as low reserve kidney, apfiears to he 
that in any given pregnancy then' may lie a substance or sub.stances 
producing arteriolar spasm and so hypertension, but even then it is 
• iithcult te. CKfdain flic allmminurin. However, in the light of our still 
iniomph tc knowledge of hypertensive ^iis.sise ns well a.s of kidney 
function, thi'-'- may ■^till 1 k' possible, and it is for that rea.son that we 
h, ,ve -.t.-ged .•ilk.vi* th.’if our eonccpi of the }troees-s invfilver] may he limiti d 


fe.nity. 


Haviriv! iulmittcd 
pstfeU"-- of •, 


the inh'-nnl v,«a!:m-s in fiur argunKUit and fin- 
uclj Hmifcl ec,ne>;pj re.'-erve kiibny fo e.v- 

tit Its th.rsS at pr< sz-tp th.is i-i quildding over 
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terms. It also is clear to us that this entity, as described above, has 
nothing in common with hypertensive vascular disease. 

As albuminuria is a common finding in “low reserve kidney” patients, 
it is advisable that we consider some of the general aspects of pro- 
teinuria. Certain theories liave been advanced to explain so-called 
“harmless albuminuria.” Among these are lumbar lordosis, causing 
stasis of the renal veins, subnormal vascular development, and vaso- 
motor in.stability. Elwyn*^ states that in all types of albuminuria, with 
or without renal damage, there is either injury due to a poison or toxin, 
or anoxemia, that is, a deficiency of oxygen supply, but that in all 
cases there is damage to the glomerular and capsular epithelium. Dis- 
cussing the type of albuminuria seen in supposedly healthy individ- 
uals, Thorp and 'Wakefield” go so far as to say; “The burden of proof 
rests with those who do not consider it due to renal injury.” 

It is known that changes in the alkalinity of the blood can produce 
albuminuria, as it is found in acidosis, while alkali therapy decreases 
the amount of albuminuria. The albuminuria observed in nervous in- 
dividuals may be due to localized areas of anoxemia, due to an instability 
of the vasomotor mechanism. 

From these few general considerations of albuminuria, other than 
that accompanying definite and proven damage to the glomerulus or 
tubule or both, it would .seem that this “harmless” albuminuria seen 
in low reserve kidney is most jirobably dependent on kidney changes 
per se, unless such general conditions as acidosis or vascular instability 
are the cause of it, and this latter assumption appears to us somewhat 
improbable as the condition is generally not accompanied by a nervous 
state or acidosis, and not even a more marked compensated alkali deficit 
than that seen in all normal pregnancies.^" 

We shall now consider 313 patients with low reserve kidne.y, who were 
admitted to the Lying-In Hospital during the period Sept. 1, 1932 to 
Dec. 31, 1933. We are not including any patients admitted after that 
period, in order that we may present a reasonably adequate follow-up 
study, as more than three years have elapsed since the last admission 
of the period studied. 


Table I. Incidence of Loav Reserve Kidney and Chronic Nephritis in 3,352 

rOEE-TEKM AND PREMATURE DELIVERIES 


DIAGNOSIS 

NO. OF CASES 

1 INCIDENCE 

Low reserve kidney 

313 

9.33% 

Chronic nephritis 

80 

1 2.38% 

Unclassified 

58 

1 1.73% 


In 3,353 full-term and premature deliveries we find the number of 
low reserve kidney patients to be 313 or an incidence of about 9 per cent. 
In this group of patients there were no maternal deaths, Avhile the in- 
cidence of infantile mortality was 5.91 per cent as compared with a 
clinic figure of 4.56 per cent, a difference of not much significance. It 
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sliould lie stated tliat bj' “infantile mortality” we mean all deadborn 
or stillborn infants weigliing over 1500 gi’ams as well as those dying 
daring the first two weeks following birth. 


Taul?; II. Matkiixai. and Ixf.vxtile ^Mortaiatv i.v Low Eeseid'e liaDNEV 


JtOI’.TAUTY 

LOW r.ESEI'.VE 

TOTAI, CLI.NnC 


KIDXEY 

DELIVERIES 

Maternal 

0 

0.1 % 

Infantile 

5.91% 

4.55% 


The age incidence, as shown in Chart ], is significant in that it is 
almost identical with the age incidence oC the total hospital group 



Clirirt 1. — Ai:<; Ineldcnc*.- of low r<'5<>rvo kUliK-y. 


fclinic patients). There is no parlienlar ^lgf^ group in whieli the inci- 
dence seems to hi- jiarlicularly hiirh. When, however, this entity is con- 
Htdcred in relation to parity wc notice that it is a com])lieation jxtrtini- 
htrlri of the first pregnancy. Chart 2 gives the i)arily incidence for Old 
low r* '-- rvc kidney e.-is<‘,s. chronic nephrities, and 2,019 nonfoxcniia 
pjilienis iii the group of O.R.Vl jmtitmf.s sindicfi. We find Ifsal over 
ladf t'no e:ts.< of low rosi-rve iddney oeeur in primijmras, whereas the 
j-luiir inrid'-nee nf priti'iipar.'i.s is only per ecu! and thtit of <‘hronie 
JO «od;. ol 2 p'-r efgit, Tlw ejit-ves in this eliart are of further 

Lyj, ij! tfji f,* ;■>. ;• farfS'krf! f'clativ»- inerc:e-o in the eases of 
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clironic nepliritis in subsequent pregnancies as compared witii the total 
clinic, as Avell as the low reserve kidney parity incidence. 


Tabu-: IIT. iNciDKNcn or Compucatioxs ix Patiexts with Low Eeserve Kidxey 



PATIENTS WITH 

I.OW KESERVE KIUNEY 

TOTAE 

CUXIC PATIENTS 

Complications: 

Cardiac disease 

2.2% 

3.07% 

Pyelitis 

L5% 

1.50% 

Tuberculosis 

0.3% 

0.01% 

Syphilis 

1.2% 

2.00% 


Complications ot pregnancy such as cardiac disease, pyelitis, tubercu- 
losis, and syphilis apparently play no role in the etiology of low re- 
serve kidney, as shown by Table III. Similarly, when we study previous 



Chart 2. — Chronic nephritis and low reserve kidney in relation to parity. 


diseases, as noted in the histories (Table IV), no correlation can be found 
between these and low reserve kidney, and this may also be said with 
regard to pi’evious toxemia in an earlier pregnancy. Out of the total 
of 313 eases of low reserve kidney, only 14 had a history of toxemia in 
a previous iiregaiancy, 1 eclampsia, 4 chronic nephritis, and 9 high blood 
pressure, and it is exti’emely doubtful whether the previous diagnosis 
of chronic nephritis was correct as shown by Table V. 

A stud.y of the period of pregnancy at which the first sign of hyperten- 
sion or albuminuria appears in these cases of low reserve kidnej'^ is of 
the utmost importance (Chart 3). It will be seen that the onset of 
these signs of lo\v reserve kidney is mainlj'’ during the two last months 
of pregnancy, that is, from the thirty-second week to term. It never 
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Table IV. Previous Disease in 313 Patients with Low Eeserve Kidney 





1 AFTER ADEQUATE FOLLOW-UP 

previous disease 

total 

CASES 

NO EOLLOW-UP 
AITER 1933 

DELIVERY 

LOW RESERVE 
KIDNEY CORRECT 
DIAGNOSIS 

LOW RESERVE 
KIDNEY NOW 
CORRECTED TO 
CHRONIC 
NEPHRITIS 

Scarlet fever 

25 

13 

12 

0 

Smallpox 

1 

1 

- 

- 

Diphtheria 

4 

2 

2 

0 

Typhoid fever 

1 

1 

- 

- 

Chorea 

2 

- 

2 

0 

Rheumatism 

10 

4 

5 

1 

Nephritis 

7 

5 

2 1 


■ 


26 

1 

23 

1 

) 

Total 

50 


Y 

50 



Table V. Previous Toxejiia in 313 Patients with Loiv Reserve Kidney 





1 AFTER ADEQUATE FOLLOW-UP 

TOXEMIA DIAGNOSIS IN 
PREVIOUS PREGNANCIES 

TOTAL 

CASES 

NO FOLLOW-UP 
AFTER 1933 
[ DELIVERY 

LOW reserve 
KIDNEY CORRECT 
DIAGNOSIS 

LOW RESERVE 
KIDNEY NOW 
CORRECTED TO 
CHRONIC 
NEPHRITIS 

Eclampsia 

1 

- 

1 


Nephritis, chronic 

4 

1 

1 

2 

High blood pressure 

9 

3 

■4 

i 2 

Total 

14 

4 

6 

V 

14 

4 

t 


makes its appearance in the first half of pregnancy, and in this respect 
differs from chronic nephritis. 

We now come to the most important part of this study, whicli is tJic 
behavior of the cases in subsequent pregnancies. Of the 313 patients 
with low reserve kidney diagnosis in a pregnancy during the period 
Sept. 1, 1932 to Dec. 31, 1933, we have 55 women returning to our 
hospital in a subsequent pregnancy. These 55 patients were carefully 
studied and a detailed “toxemia chart,” similar to Chart 5, maintained 
for each. A survey of Chart 4 shows that of these 55 patients, who had 
the signs of a low reserve kidney in a previous pregnancy, 35 or 63.6 
per cent, had no hypertension, no albuminuria, no edema and no symp- 
toms indicative of toxemia, in the subsequent pregnancy. This observa- 
tion, as we have said, is of the utmost significance. If this particular 
toxemia is dependent upon vascular changes, either organic (arteriolo- 
sclerosis), nervous, constitutional (familial) or chemical in origin, one 
would suppose that all 55 patients should manifest at least such toxemic 
signs in a’ subsequent pregnancy, or perhaps those of actual kidney in- 
volvement- (chronic nephritis of one or other type). The only other 
explanation for this striking observation, it seems to us, is that the orig- 
inal diagnosis of low reserve kidne}-- should have been what Kellogg 
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calls preeelampsia Grade I. In this group of patients, however, we 
have at no time observed the other signs, symptoms and blood chemical 
changes described by Slander and Cadden^^ in 40 patients with pre- 
eclampsia. Tliis, of course, may be partially explained on the basis of 
severity, and we are not iirejiared at present to state categorically that 
Kellogg’s classification’" is at error in this respect. Much further in- 
vestigative work is needed before a final decision on this entity can be 
made. It is our present opinion, however, tljat from the clinical course, 
tbe behavior of tlie blood pressure and albuminuria, the blood chemistry 



Chart 3. — Onset of toxemia in relation to duration of preg'nancy in 313 cases of low- 

reserve Ividney. 

and tlie eye-findings, the assumption of a low reserve kidnej" fits the 
picture better tlian that of a mild type of preeelampsia. Nevertheless, 
at present this is in great part only a difference in terminology, as the 
cause of the disease eclampsia, and its milder form, preeelampsia, is not 
yet known. But of the greatest importance, is the fact that this follow- 
up studj’- in a subsequent pregnancy, indicates, and we believe, quite 
clearly, that the “low reserve kidnej’^” findings cannot be explained 
on the basis of a general vascular disease with hypertension, as sug- 
gested by Herrick and Tillman.'^ 
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Chart 4. — ^Diagnosis in subsequent pregnancy in 55 cases of low reserve kidney. 
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Chart 5. — Behavior of systolic and diastolic pressure, albuminuria and urine and 
blood chemistry in low reserve kidney. (From Stander, H. J. ; Williams Obstetrics, 
New York, D. Appleton-Century Company, ed. 7, 1936.) 






STANDER-KUDER : LOW RESERVE KIDNEY 


13 


In Table VI is lisicd the treatment as to delivery, pursued in the orig- 
inal 313 cases of low reserve kidney. It will be seen that in no case was 
])rcgnancy terminated because of the toxemia, signifying a most con- 
servative attitude, quite different from the one we follow in the treat- 
ment of chronic nephritis and to some extent of preeelampsia. 

Tablk VI. Tkeatmext IX Low Keserve Kidney 
Type of Delivery: 

Spontaneous dclivorics _ _______________ 228 


■ERATIVE DEEIVERIE.S 

FOR TOXE.MIA 

INDICATION 
OTHER CAUSES 

TOT. 

Insertion of bougie for in- 
duction of labor 

4 


4 

Cesarean section 


11 

11 

A'ension and extraction 


3 

3 

Breech extraction 


9 

9 

Forceps 

5 

53 

58 

Grand total _____ 





Incidence of operative deliveries = 27.15% 

Total clinic incidence of operative deliverie.s = 21.95% 


In the last table (VIT) are listed 35 patients in whom we were un- 
able to make a definite diagnosis during one pregnancy but were able to 
study these patients in a sulisequent pregnancy. Of these 35 patients, 
21, or 60 j)er cent, showed clironic nephritis in tlic subsequent pregnancy 


TAuiiE A'll. Fixae Diagnosis in Group ok .‘55 Unceassikied Toxemias After 

Foei,ow-Up Study 


TOXEMIA 

NUMBER OF CASES 

INCIDENCE 

Chronic nepliritis 

21 

(30.0% 

Low reserve kidney 

7 

20.0% 

No toxemia 

2 

5.7% 

Eeinained unclassified 

5 

14.3% 


and only 7 or 20 per cent, low reserve kidney. From this it may be 
concluded that, we are too liesitant to make the diagnosis of chronic 
nephritis, and it would serve the patient’s interest better if we were 
more rigid in the jirocess of exclusion from the chronic nephritis group. 

Finally, "we wish to discuss briefly the diagnosis of “chronic nephri- 
tis.” In the earlier part of this paper we mentioned the various t.ypes 
of nephritis and their respective etiologic factors. We are fully aAvare 
that many cases we group as “chronic nephritis” actually belong in 
the category of vascular hypertensive disease, without perhaps as yet 
actual kidney involvement. We purposely put them in the nephritic 
group, for the reason that we consider their condition far more serious 
than that of low reserve kidne.y, and that hypertensive disease, of what- 
ever origin, either benign or malignant, sooner or later reveals kidney 
involvement, unless the patient succumbs from cardiac or apoplexy death 
before the signs of kidney involvement become apparent. From an 
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academic point of view it is well that Ave attempt, in eacli case falling 
in the large group “chronic nephritis,” to establisli tlie type of nepliritis 
or the form of vascular disease, and this is done in every ease in our 
hospital. Past history, clinical course, symptomatology, blood pressure, 
and albuminuria charts, repeated urea clearance, phenolsulphone- 
phthalein and dilution and concentration kidney function tests, micro- 
scopic examination of the urine, Addis’ cell count, repeated blood and 
urine chemistry, repeated ej'^e-ground examinations, and the observation 
of edema, are all of utmost importance in each case. We have so studied 
all our patients with signs or symptoms of toxemia, and have in many 
instances been able to diagnose the type of kidney or Amscular involve- 
ment. However, from a practical standpoint we believe it is far more 
important to know whether the patient belongs in this general vascular- 
renal group, which Ave label “chronic nephritis” rather than to knoAV 
the exact entity. We must knoAv that the condition is not simply a Ioav 
reserve kidney, or the more serious preeelampsia, but that it is a 
“chronic nephritis,” as our treatment then is greatly altered.^ We 
Avould not interrupt a pregnancy for Ioav reserve kidney, Ave Avould at 
times interrupt a pregnancy for preeelampsia, but Ave Avould ncA’^er ster- 
ilize a patient in Avhom the diagnosis is preeelampsia, a procedure Ave 
often folloAV in chronic nephritis. 

SUMMARY 

We have presented a description of the present theories relating to 
the functions of the kidneys, and haA’^e attempted to indicate hoAv these 
functions are affected in pathologic conditions. We haA’^e discussed the 
vmrious types of nephritides, as Avell as general vascular conditions asso- 
ciated Avith hypertension and leading later to renal involvement. 

A folloAV-up study of 313 patients Avith Ioav reserve kidney is pre- 
sented. The evidence, as revealed in subsequent pregnancies, strongly 
supports the concept of Ioav reseiwe kidney and speaks against a general 
vascular disease or condition, AA’-hether of sclerotic, nervous, chemical, or 
familial origin, as the basis for this entity. Furthermore, it appears to 
be an entity distinct from any of the knoAAm nephritides, AAdiether of the 
hemorrhagic, degenerative, or sclerotic type. It also does .not seem to 
fall into the category of a mild preeelampsia. That this entity cannot 
v^ery well be explained on the basis of a general Amseular condition is the 
opinion, expressed in personal communications, of both Van Slj^ke and 
Marshall. The former has had an opportunity, in his nephritic service 
in the Eockefeller Institute Hospital to study various phases of iiyper- 
tension and of the different forms of nepliritis, while the latter has been 
responsible for an important part of our noAver knoAvledge relating to the 
functions of the kidney. These iiwestigators concur Avith us in the vieAv 
that the concept of Ioav reserve kidne,y appears to be sound. It must be 
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pointed out, liowever, tliat it is not onr opinion that the existence of 
such an entity lias been proved and niucli furtlier investigative Avork, 
especially upon maximum excretion capacity, is needed before Ave can 
prove or disprove tliis tlieory. Richards and Landis liave given us some 
very A'aluable suggestions along these lines and Ave hope, in the near 
future, to be able to folloAv tliese. 

We believe that in this group of Ioav reserve kidney patients, one or 
other of the factors influencing glomerular and perhaps also tubular 
function, may be involved. Sucli factors are rate of lilood floAV through 
the kidney, permeability of glomerular membrane as aa'cII as tubular 
Avails, extent of filtration surface (glomerular), and perhaps also the 
effective filtration pressure. Unfortunatel.y, very little is knoAvn as to 
the factors influencing tubular reabsorption, except the factor of time 
of contact of the glomerular filtrate Avith the tubular epithelium. That 
the iiiAmlvement of one or other or combination of these factors, bringing 
about- tbc signs of this entity (Ioav reserve kidney), is dependent on 
inherent or inherited differences from the normal, or on a specific preg- 
nancy condition such as hormonal or chemical or A-egetative nervous, 
cannot at present lie decided. Pressure on the renal Amins or kidney 
pedicle, as suggested by Marshall, in a personal communication, should 
also be borne in mind as a cause of the albuminuria, although this may 
not explain the hypertension. We haAm discussed at some length the 
nervous reflex mechanism, as Avell as the other factors influencing blood 
floAv through the kidney. 


CONCLUSIONS 

]. The concept of “Ioav reseiwe kidney” indicates that the ability to 
meet ordinary excretory demands is retained, AA'hile competence to meet 
extraordinaiy demands is impaired. 

2. Such decrease in reserve may result from a diminution in functional 
capacity or from actual structural change resulting in a decrease in the 
number of functioning units. 

3. The concept of “Ioav reserve kidney” appears to us to be sound 
from the vieAvpoint of kidney physiology as Avell as from that of clinical 
observation, although Ave fully realize that much further investigation is 
needed, before the existence of such an entity is either proAmd or dis- 
proAmd. 

4. In approximately onedialf of our cases of Ioav reserAm kidney there 
is no recurrence of hypertension or albuminuria in subsequent preg- 
nancies. 

5. We do not believe that the assumption of a general condition, such 
as hypertensive disease, or a general Amscular disease of Avhatever origin, 
nervous, familial, sclerotic, chemical or hormonal, explains this group of 
loAA^ reserve kidney patients, as in such event, there should be a return 
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or continuation of the signs in all subsequent pregnancies. A temporary 
circulatory disturbance may conceivablj’’ account for the signs of low 
reserve kidney. 

6. We are of the opinion that with our present inadequate knowledge 
of kidney physiologj^, as well as of hypertensive disease, the term “low 
reserve kidne.y, ” although perhaps not accurate as indicating the real 
etiology, best describes the group of patients under discussion, and, in- 
stead of being vague and narrow in that it focuses attention on the 
kidney, serves a useful purpose for this very reason. In this connection 
we have particularly in mind the recent work on so-called “harmless 
albuminuria,” and think that, in the interest of the patient, attention 
should be directed to the kidney. 

7. It cannot be clearly shown that low reserve kidney is not a very 
mild form of preeclampsia, although we believe the evidence, and par- 
ticularly the blood chemistry, is against such an assumption. 

8. Low reserve kidnej" is distinct and different from all the known 
nephritides, whether hemorrhagic, sclerotic or degenerative. 

9. Low reserve kidney appears most frequently in the young woman 
with her jirst pregnancy, as shown by Peckham and Stout. 

10. Low reserve kidney appears only in the last month or two of 
pregnancy, and reveals itself by a mild hypertension and albuminuria 
and sometimes slight edema. 

11. Kidney function tests and blood and urine constituents are normal 
in this condition. 

12. The treatment for low reserve kidney is conservative as distinct 
from that in proved chronic nephritis. 

13. The most common error in the diagnosis of low reserve kidney con- 
sists in designating cases of chronic nephritis or perhaps general vascular 
disease, as low reserve kidney. The incidence of low reserve kidney is, 
therefore, lower than we originally indicated, and accounts for prob- 
ably only about one-third, or less, of all toxemias of pregnancy. 
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LEUCOPLAiaA, LEUCOKEEATOSIS, AND CAECINOMA OF 

THE CEE.VIX"= 

Walter Schiller, M.D., New York, N. Y. 

A QUESTION wliicli lias been discussed repeatedly in the past few 
years is the relationship between leucoplakia and carcinoma. Does 
the leucoplakia of the cervix always, or at least in a significant number 
of cases undergo carcinomatous changes? A great deal of work, which 
can hardly be overlooked, has been done in attempting to answer this 
question. Frequently the problem is confused by the question as to 
whether the leucoplakia is not merely a precarcinomatous stage of the 
portio. The entire situation is thrown into further confusion bj' the 
improper use of the word “preeancerous” or “precarcinomatous.” 
Some authors use the word to de.scribe pathologic changes which in- 
variahhj lead to carcinoma while others use it to describe changes that 
might lead to carcinoma. 

It must be pointed out emphatically that leucoplakia does not describe 
a definite and specific disease and that it presents neither a definite 
clinical entity, nor a well-defined pathologic, anatomic, or histologic 
picture. For this reason, Eobert Meyer, in his contribution to llcnke- 
Luharsch’s Handbook (7: No. 1) refused to accept the usage of “leuco- 
plakia” in the pathologic-anatomic sense. The word “leucoplakia” 
does nothing but convey the optic impression which the examiner gets 
either with the naked eye, or by means of a colposcopic examination; 
it describes a bright white patch. However, various changes of the 
mucous membranes lead to the formation of similar white patches. It 
is impossible to determine with the naked eye, or even with magnifying 
instruments, the type of pathologic changes Avhich underlie the leuco- 
plalda. Structural changes of the mucous membranes cause a reflection 
of light, thus forming white spots. This is only one part of the patho- 
logic change involved, one which can be recognized with the naked eye. 
A part of a pathologic process is called a s.ymptom; the word leuco- 
plakia is used to describe an optic impression, it is nonspecific and may 
occur in various diseases of the mucosa. There are symptoms which are 
specific for certain diseases and with the appearance of these symptoms 
a diagnosis is definitely established. Leucoplakia definitely does not 
belong to this group of symptoms. The question as to whether leuco- 
plakia is malignant or not can only be understood properly if we con- 
sider all the various changes of the portio mucosa, which fall into the 
optical group of leucoplakia. Since we are confronted with various 
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changes, the question cannot be answered unless we discuss in detail 
every process which is grouped under Icucoplakia. In the literature 
there are cases of Icucoplakia described whiclr were already carcinoma- 
tous when first observed (Kolevajev, Franque, Hinselmann) ; eases of 
Icucoplakia which developed into carcinoma after a long period of time 
( Geller, Esser, Labadie, Pueeioni ) , and finally cases which never offered 
any proof of malignant degeneration even after years of close observation 
(Philipp and Schafer, Eogge). Tliese reports appear contradictory. 
The various observers have described different diseases which have only 
the external appearance in common. Observations can only be of value 
where an exact histologic description is given of the mucosal changes 
which led to the histopathologic diagnosis of Icucoplakia. Where such 
microscopic descriptions are not given, the observations are of limited 
value because of the nonspeeifle character of Icucoplakia as a symptom. 
“ Leucoplakia ” should no longer be used as a misnomer nor should 
there arise the question of ‘deueoplakia” degenerating into carcinoma. 
An analogous question would be : Can icterus develop into carcinoma ? 
There are eases of icterus which have notliing in common with car- 
cinoma formation, hemolytic icterus for example. Another group of 
icterus, the obstructive type, may lead seeondarilj" to carcinoma. Finally 
icterus may develop as a symptom of carcinoma of the liver or gall- 
bladder. Icterus is neither a disease nor a diagnosis, but a s3’’mptom 
common to several diseases; its relationship to the development of car- 
cinoma is manifold. The relationship between Icucoplakia and car- 
cinoma is similar. In order to avoid confusion and to understand prop- 
crlj’- the relationship between Icucoplakia and carcinoma, we must dis- 
card the use of the word as a diagnosis and use it as a symptomatic 
description only; the diagnosis of the affection that appeal's as leueo- 
plakia should be made on histologic findings only. 

Clinically, the word Icucoplakia does not convej’^ a definite, charac- 
teristic picture. They vary in size, shade and maj’- have a well, or poorly 
defined borderline. Some appear as white spots on the surface of a 
reddish portio and are easily recognized. There are various shades of 
leucoplakias, from the pure white to a shade slightlj’- brighter than the 
surrounding mucosa, so that the color difference can only be discerned 
on close examination with optimal light. Leucoplakias may be set off 
from the surrounding area by a sharp, linear borderline or they may 
merge gradually into the surrounding darker area. Other charac- 
teristics which may or may not be present are: niveau differences, or, 
a dull surface. These manifold differences between the various forms 
of Icucoplakia can frequently be recognized with the naked eye, to say 
nothing about a eolposcopic examination. On the other hand, leueo- 
plakias which differ only slightly in color from the surrounding normal 
tissue may be easily overlooked during a hasty, routine examination. 
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111 such cases iodine is very nscfiil. Iodine application can serve to 
increase the nninber of clinically diagnosed leucoplahias making 
visible the lesions ■which ■would otherwise escape the naked eye. Border- 
line cases, which cannot be or are hardly seen with the naked eye will be 
referred to as latent leneoplakias. The purpose of the iodine applica- 
tion is to make the grossly visible leucoplakia appear clearer and to 
make the latent leucoplakia visible to the naked eye. The iodine ful- 
fills this function so well that the latent leucoplakia appears better 
defined and sharper than grossly visible areas of leucoplakia which 
were not treated with iodine. If there is a beginning carcinoma among 
the latent leucoplakia, the iodine will reveal its presence even if other 
clinical methods failed. Long clinical experience has shown that the 
number of latent, leucoplakias diagnosed with the aid of iodine by far 
exceeds the number of gros.sly visible leucoplakias. Furthermore, all 
grossly visible leucoplakias are iodine negative, thej^ appear as white, 
sharply-defined areas. On the other hand a large part of leucoplakias 
which can only be diagnosed with the aid of iodine are invisible to the 
naked eye. In this paper the word leucoplakia will be used to designate 
those mucosal changes of the portio which cause white patches to be 
visualized when aqueous Lugol’s solution is applied. Normally the 
mucosa of the portio and vagina turns brown wlien Lugol’s solution is 
applied, because of the glycogen content of tbe surface epithelium. In 
the absence of glycogen, there is no brown coloration. This may first 
of all ha])])cn when the normal, glycogen-containing epithelium is re- 
moved through trauma, as it may occur in the course of a gynecologic 
examination. These traumatized areas are identified by their sharp, 
ragged edges and by the partly attached traumatized surface epithelium. 
Their niveau is lower than that of the surrounding area. They appear 
as reddish wliite light spots when painted with Lugol’s and regenerate 
within several days. The regenerating epithelium appears as an iodine- 
negative leucoplakia as long as it is glycogen free. These regenerative 
latent leucoplakias, which can only be seen after iodine application, 
have a smooth mirror-like surface and appear sunken in. Exact observa- 
tion shows that they disappear in several days. The traumatic and 
regenerative leucoplakias do not lead to any permanent pathologic 
changes and are of no special interest here. The loss of glycogen- 
containing surface cells is due to extrinsic factors. The loss of glycogen- 
storing properties of the epithelium, as encountered in carcinoma and 
cornifieation, however, mostly is due to intrinsic factors. Cornifica 
tion and carcinoma give rise to manifest, or latent leucoplakias. This 
observation proves that there are leucoplakias which are definitely 
carcinomas, or at least carcinoid or carcinomatous epithelium (Beliige). 
The exact nomenclature is neither of theoretical nor of practical im- 
portance. Leucoplakias, which show definite carcinomatous changes 
and fulfill all of Sehottlander ’s and Kermauner’s criteria for carcinom- 
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atoiis “Beliige” are admitted as “potential” carcinomas, even by 
observers wlio are diagnosing carcinoma bj'- invasion only (Franque, 
Freedmann, Eies, Rogge, Stone). If there is invasive growth in addi- 
tion, then it will convince even the most critical observer of its malig- 
nancy. The only fact of importance is that the superficial carcinom- 
atous layer, wliich sometimes resembles a leucoplakia, may retain its 
superficial character for months or j'^ears before becoming invasive. The 
answer to the question wliether such leueoplakias can become malignant 
is tliat they are already malignant. 

Cornification is another process wiiieh destroys the glycogen-storing 
properties of tlie portio epithelium. Thompson proposed to use the 
word leucoplakia for changes of epithelium only that are of the tjqie 
of abnormal cornification. The ideally normal portio epithelium, as 
described by Hinselmann (Zentralbl. Gynak. 57: 2402, 1933, Fig. 1); 
and by Schiller (Zentralbl. Gynak. 57 : 418, 1933, Fig. 2), contains in its 
surface layers, rhomboid, or flat cells. When stained with the usual acid 
stains, these cells show no protoplasma but empty chambers. Special 
staining with Best’s allcaline karmin, or with iodine, reveals glycogen 
granules in these superficial cells. The glycogen content of these cells de- 
pends to a certain extent on endocrine secretions. It is regulated by 
follieulin; the glycogen content is increased during pregnancy, or in the 
premenstrual period. Follieulin, liowevei’, is not the only factor involved. 
Under otherwise normal circumstances there is sufficient glycogen in the 
portio epithelium of castrated or jiostclimaeteric women. 

Phj'-siologically, the vaginal and portio epithelium remain at a level, 
which the normally eornified skin epithelium goes through in the course 
of its embryonic development. Up to the fifth fetal month the surface 
epithelium of skin contains gl.ycogen granules; subsequently, cornifiea- 
tion takes place, as Ciliacus pointed out, at first on the palm and sole. 
Vaginal, portio, and esophageal epithelium remain in the “glycogen- 
storing” stage, but the possibility of prosoplastic cornification is always 
present in these epithelia. Traces of cornification in the epithelium of 
the esophagus are not infrequent, as Stieve has shown. The portio 
epithelium always possess a latent potency for prosoplastic cornification. 
Adequate stimuli will awaken this latency, TJiese stimuli may be ex- 
ternal, such as constant pressure, dryness, or chronic inflammations; 
syphilis. Furthermore there may be areas which have a pathologic 
tendency toward cornification, vdthout any known extenial or inteimal 
stimuli being present. In the field of skin ichthyosis there is a good 
example of this type of cornification. 

The glycogen-storing epitlielium of the portio appears transparent 
and has a smooth (mirroi’-Iike) surface. The eornified epithelium, how- 
ever, appears opaque and bright because of the light reflection; the 
surface is dull and uneven because of desquamation of eornified cells. 
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Tlic cornification and desquamation produce briglit, sometimes even 
while patclies against a darker background. In other words there is a 
typical picture of leueoplakia. Leucoplakias formed through cornifica- 
lion being diffei-ent fi-om the viewpoint of hislopalliology, from changes 
in epithelium through trauma or carcinomatous growths should be dif- 
ferentiated in terminology. This can be done easily by boiTowing a 
term from laryngology where similar changes are called leucokeratosis 
(Fein, Identity of Leucokeratosis buccalis and laryngis, Monatschr. f. 
Ohrenheilk. 5: 37). 

Cornification may be incomplete or complete. The former is charac- 
terized by the absence of a keratohyaline layer, the persistence of the 
horn-layer nuclei nnd is called paralceraioais. Tlic latter is characterized 
by a keratohyaline layer and a completely hornified layer without cell 
nuclei; this is called keratosis. Bxce.ssive hornification is termed hyper - 
keratosis. Applying this terminology to analogous changes in the portio 
epithelium one may speak of Icucoparakeratosis, leucokeratosis and 
leucohyperkeratosis. Leueohyperkeratosis is merely a higher degree of 
leucokeratosis and the division line between the two is more or less 
arbitrary. For the skin a certain degree of cornification is physiologic, 
so that one cannot regard kerato.sis of the skin as pathologic; a hyper- 
keratosis, however is pathologic. 

Parakeratosis is an incomifiete form of cornification. Tlironghout 
this i)aper tlie woi-d leucokeratosi.s will ho used to denote (;ornification 
in general and will be divided into two su])groups. 

1. Tlie incomplete cornification, or Icucoparakcrato.sis; this is charactcrizeci by the 
ab.sence of keratohyalin and pre.sencc of nuclei in the horn layer. 

2. The complete cornification, in the ca.se of the cervix it is an excessive cornifica- 
tion — leucolp'perkeratosis. Here we have a keratohyaline layer but no nuclei in 
the horn layer. The leucohyperkeratosis dcvelop.s from the leucoparakeratosis and 
nearly always has a marginal zone of leucoparakeratosis. The leucoparakcrato.sis 
develops from normal epithelium. It merges gradually from the normal, glycogen- 
containing epithelium; this gives it a blurred borderline when iodine is applied. Oc- 
casionally one finds leucokeratosis with .‘sharp borderlines. On cross-section, however, 
these borderlines are perpendicular as contrasted with the oblique borderlines of 
carcinomatous layer.s. Histologically, there is an abrupt change in the type of 
epithelium ; gros.sly there is a sharp linear border between white and brown coloration 
iifter iodine application. (Schauenstein, Arch. f. Gynak. 85: 1908, Plate 15, Fig. 4; 
Hinselmann, Ztschr. f. Geburt.sh. u. Gynak. 94: 1(54, 1929, Fig. 1; Haselhorst, Ztschr. 
f. Geburtsh. u. Gyniik. 98: 19.10, Fig. 5; Schiller, Arch. f. Gynak. 133: 257, 1928, 
Figs. .3, 5, 16.) 

The oft-repeated question whether leueoplakia of the portio is car- 
cinomatous or precarcinomatous will not be understood properly unless 
it is divided into its two component parts. The first part of this ques- 
tion, whether the carcinomatous layers (‘‘Belage”) are merely pre- 
carcinomatous or already carcinomas, is of little theoretical and of no 
practical value. The second part of the question is: are the leuco- 
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keratoses, wliicli are not carcinomatous as yet, to be regarded as pre- 
carcinomatous in the sense tliat they always or only occasionally de- 
velop into carcinomas? 

In answering this question it is advisable to classify leiicokeratosis 
according to etiology. The syphilitic leiicokeratosis is hardly worth 
mentioning because there are only a few cases encountered, not enough 
to draw any conclusions. Syphilis of the cervix is very rare and plays 
a small role in our material. There are only a few eases mentioned 
in the literature (I’Esperanee, Haselhorst, Verdalle) ; among his 28 
eases of leucoplakia, Kolegajev found one syphilitic only. Hinselmann 
reported only a few eases of syphilitic leucoplakias (Monatschr. f. 
Geburtsh. u. Gynak. 77 : 1927, Arch. f. Gyniik. 130 : 212, 1927, Zentralbl. 
f. Gynak. 52; 282, 1928). A few cases of sj’^philitic leucoplakias were 
reported by GelDiorn. In my series of cases, however, they were very 
rare. Over a period of manj'^ years I occasionally only found a leuco- 
plakia in a patient with positive Wassermann test. The relative number 
of these cases is so small that it might have been a coincidence only to 
find a leucoplakia with a positive Wassermann. Definite causal rela- 
tionship between the two could be proved by the disappearance of the 
leucoplakia and negative serology after antisyphilitic treatment. This 
actually happened in one of my eases, but one case is not conclusive. 

The following is a report of two cases of leucohypcrkeratosis with 
positive Wassermann, without descensus or prolapse. 

Case 1. — J. F., aged forty-one years. Menstruation began at sixteen, regular, 
every four weeks, lasting three or four days, last menstrual period three weeks ago. 
Patient complained of low back pain of three months’ duration. This pain radiated 
to the left and was aggravated during menstruation. Gynecologic findings: Uterus 
about the size of a fist, irregular, hard, movable; adnexa and parametria negative. 
On the anterior portio lip there were several, small, fairly well-demarcated areas of 
leucoplakia. Posterior portio lip was badly eroded. Wassermann was positive. In 
view of the small fibroid and the patient’s age, sterilization with x-ray was resorted 
to. Biopsy of a small wedge-shaped piece of tissue from the edge of a leucoplakic 
area showed fairly thickened epithelium, which changed from parakeratosis to typical 
hyperkeratosis with a wide, keratohyalin layer; the superficial, nuclei-free horn 
layer was nearly as thick as the rest of the epithelium. There was a marked, diffuse, 
inflammatory infiltration of the papillary bodies; this infiltration was also to be 
found where there was little or no cornification. 

Case 2. — ^P. Z., aged fifty years. Menstruation began at seventeen, every four 
weeks, profuse flow. One parturition, no abortions; pelvic inflammatory disease two 
years ago. Patient complained of severe pain of two weeks’ duration, in the sacrum 
and left adnexa. Gynecologic findings: Uterus somewhat enlarged, not definitely 
made out, tenderness on motion; there was a small cervical polyp about the size of 
a pea presenting at the external os. Application of Lugol’s revealed a sharply- 
defined leucoplakic area on the posterior lip. Microscopic examination showed ex- 
tremely thickened and cornified epithelium. Patient refused treatment; follow-up 
examination ten months later showed no cliange in the leucoplakia. An interesting 
observation was that the surface of the leucoplakia was flat and did not follow 
the curve of the portio. Microscopic examination showed marked parakeratosis with 
beginning hj'perkeratosis. 



SUHILLEK: LEIJCOPLAKIA AND CAECINOMA OE CERVIX 23 

Does tlic leucokcratosis c<aused by dryness of prolapse tend to develop 
into carcinoma? This (jnestion can be answered by reviewing the inci- 
dence of carcinomas in cases with prolapsed uteri. In 1928 Hogler pub- 
lished his work on the relationship between carcinoma and prolapse, 
since then the observations of other workers appeared in the literature 
(Gunsett and Ritter, Heidler, ICraul, Boukalik, Tourneux, Natale, Em- 
mert and Taussig, Geller, etc.). The consensus of opinion is that the 
combination of carcinoma and prolapse is rather rare; a prolapsed 
uterus has less tendency to carcinomatous growth than a uterus in 
normal position. Indirectl}*, through secondary changes of the epi- 
thelium, the prolapse offers a certain degree of protection against car- 
cinoma. It is certain that the highly differentiated, cornified and dried- 
out epithelium has less tendenej’- toward malignant degeneration than 
the normal epithelium. Skin malignancy of the palm or sole is ex- 
tremely rare in spite of progressed cornifieation and constant exposure 



Fig-. 1. — Syphilitic leucoplaltia (Case 2) ; a -well-developed keratohyalin layer with 
a thick superficial horn layer. (xl40.) 

to pressure of these two areas. On the other liand carcinomas of the 
skin are not rare where chronic irritation, arsenic -poisoning for example, 
causes a hyperkeratosis. Neither the mechanical irritation, nor the 
cornifieation, as such, is of any significance in the development of car- 
cinoma of the skin. The same observation holds true for the carcinoma 
of the cervix. The small percentage of carcinomas in prolapsed uteri 
with resulting cornifieation supports this observation. 

Since neither the syphilitic leueoplakia, nor the leucoplakia caused 
by prolapse plays an important role in tlie etiology of portio carcinoma, 
we will pass on to a third group of leucoplakia, the spontaneous or 
autonomous type for wliicli tliere is no apparent cause. This group of 
leueoplakia is of special intere.st because of its spontaneous character, 
comparative frequency, obscure etiology, and its possible causal relation- 
ship to carcinoma. 

According to some authors the intermediate cornifieation, or the three- 
layer epithelium of the portio and vagina, is a result of premenstrual 
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changes. The author was able to show that tliis condition very fre- 
quently. can be found independent of the menstrual cycle and occurs in 
postclimacteric as well as in castrated women. The epithelium next to 
the region of advanced carcinomas also shows this characteristic divi- 
sion into three layers. This epithelial change could be interpreted as 
a reaction to the carcinoma. It has been shown, however, that even 
the smallest beginning carcinomas originate in such a three-layer epi- 
thelium. In other words, the primary site of the carcinoma is proso- 
pla.stically, highly differentiated and has a predisposition to cornification 
prior to the beginning of carcinoma growth. The explanation to the 
apparent contradiction, between this statement and the foregoing con- 
clusion concerning leucoplakia cornification in prolapsed uteri and car- 
cinoma incidence, is to be found in the difference between the two types 
of cornification. The cornification in the prolapsed uterus is a phys- 
iologic reaction against drying. The cornification referred to as the 
third group, when occurring in a normally placed uterus, is a spon- 
taneous, prosoplastie change; a sort of automatic hyperactivity of the 
epithelium, or due to the influence of hormone (follieuline),* 

Vitamin-lack is the cause of a special type of cornification. It was 
recently discovered and was experimentally investigated in rats and 
mice (Evans, Reis and Perenyi, Adler and Bottink, Wohlbach and 
Howe, Goldblatt and Benischek, Green and Mellanby, Euler and Mahn- 
berg). It is a diffuse type of cornification and affects not only the 
vaginal mucosa but also tliat of the respiratory tract. In the animal 
it never causes a circumscribed cornification. The importance of this 
type of cornification in the human being is still unknown. It is possible 
tliat a local prosoplastie tendency to cornification is activated by a diet 
poor in vitamins. It is unlikely that there is any rclationsliip between 
vitamin lack and the chronic leucoplakia of the portio, which even re- 
curs after removal. In a recently jniblished excellent paper, Swift 
demonstrated the relationship between achlorhydria on one side and 
hyperkeratosis and kraurosis of the vulva on the other side. 

Do the more advanced types of cornification, as exemplified clin- 
ically by leueopara- and leucohyperkeratosis, also tend towai’ds malig- 
nant degeneration? The reviewed literature does not answer this ques- 
tion satisfactorily. Cases of carcinomas developing from leucoplakia 
have been reported. However, the microscopic descriptions in all these 
cases either do not present exact histologic pictures of the leucoplakia 
or do not exclude the possibility of a primary carcinomatous surface 
epithelium. Only the case Alpers reported by Hinselmann serves to 
establish a relationship between carcinoma and noncarcinomatous leueo- 

‘Accorcling- to Schwimmer. the leucoplaltias of the mouth are caused by chronic 
inflammations (syphilis), or by chronic irritations (tobaccos, etc.). Brofeldt has the 
same point of view in regards to the leucoplakias of the mucosa of the lips. In an 
excellent work, recently published, Bencini has shown the autonomous character 
of the leucoplakia of the kidney pelvis. 
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plakia; but in this case there is no evidence that tlie area of leuco- 
plaliia primarily was a leucokeratosis. 

According to tlie degree of cornitication one can divide the leuco- 
keratoses into two groups. In the first grouji the iodine test reveals 
extensive, confluent, irregularly shaped areas on the portio mucosa. 
These areas are brighter than the normal mucosa : they rarely appear 
white. Their colors generally range from dark yellow to light brown. 
Each area may have several shades. Microscopic examination shows 
slight parakeratosis witli occasional remnants of glycogen-containing 
cells. Repeated examinations show that these areas of leucoplakia are 
very unstable. Tliey disappear, sometimes within a few daj’s and ap- 
pear again with a different shade and outline. This type of areas of 
leucoplalda has no relationship with the portio carcinoma; it differs 
from the rare but stable carcinomatous leucoplakia by its flighty and 
inconstant character and its relative frequency as compared with the 
relative infrequency of portio carcinoma. 

The second group consists of the true leucohyperkeratoses. It is dis- 
tinctly apart from the syphilitic leucohj^ierkeratosis or the leucohyper- 
keratosis of prolapse. Clinical examination of tlie portio shows small, 
sharply outlined, white spots with linear borders and dull surfaces. 
Iodine application sets them oft’ as briglit, white spots from the sur- 
rounding, dark brown normal epithelium. These areas of leucoplakia 
examined with the naked eye greatly resemble tlie carcinomatous layers. 
Histologic examination shows definite hyiierkeratosis with a typical 
keratohyaline layer and massive, nuclei-free horn platelets on the sur- 
face. Of special interest is the sharp, almost hair-like border between 
the area of leucohyperkeratosis and the normal epithelium. This sharp 
borderline is also characteristic of the carcinomatous layers, but here 
the borderline runs obliquely dowiiAvards, whereas in the areas of leueo- 
liyperkeratosis it is perpendicular. In the oblique carcinoma, demarca- 
tion lines are carcinoma cells in the basal layer and normal epithelium 
on the surface. The sharp straight but perpendicular borderline is 
eharacteristie of the hyperkeratosis. The oblique line of demarcation in 
carcinoma is the result of groAvth by assimilation in the basal layer; 
the shorter the time since the basal cells began their carcinomatous 
changes, the narrower the strip of carcinomatous cells Avhieh is regen- 
erated by the basal cells. As a result, the thinnest layers of car- 
cinomatous epithelium are to be found immediately over basal cells, 
which have undergone the most recent changes and Auee A^ersa. In this 
manner the oblique line is a sort of an indicator, pointing in the direc- 
tion in Avhich the carcinoma cells assimilate in the basal layer. In the 
hyperkeratotic leucoplakias the direction of the borderline is entirely, 
different, it is just as sharp and linear, but always perpendicular to 
the basal layer; the line of demarcation betAA^een the tAA'o areas is at 
right angles to the surface. This finding can be explained by the 
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conclusion that these keratotie areas' grow and extend toward, the 
periphery either very slowly or maybe not at all. In any ease, with a 
sharp demarcation the straight course of the borderline is a regular 
and constant characteristic of this type of parakeratosis. 

Close analysis of the changes involved in such an area of para- or 
hyperkeratosis will show the following: 

1. The basal layer is the least affected. The cells are spindle shaped, have large 
nuclei and little protoplasm. 

2. The prickle-cell layer is increased in thickness at the expense of the superficial 
layers. The thickness of the entire epithelium thus sometimes remains unchanged. 
In the normal epithelium the prickle-cells contain less protoplasm and show traces 
of glycogen as they approach the surface. In parakeratosis the prickle cells become 
more dense, homogeneous, and flat as they approach the surface. There is a gradual 
change so that the most superficial layers are composed of flat, homogeneous, 
dark-staining leaflets with almost black, shrunken nuclei in the center. Hyper- 
keratosis is merely a more advanced form of this differentiation. A keratohyalin 
layer is formed with a nuclei-free layer of hornified cells on the surface. 

In leucokeratosis the stroma and papillary bodies show no changes 
whatsoever; signs of inflammatory infiltration are usually absent. In 
carcinomatous layers however, there is inflammatory infiltration of the 
stroma underlying the epithelium affected. 

I had the opportunity to make clinical and histologic observations of 
a number of cases of leucokeratosis. Some of the cases have been fol- 
lowed for over five years. This group includes only cases which showed 
no evidence of syphilis, prolapse, or descensus. Search for signs or 
symptoms common to all the cases yielded very little. Thorough physi- 
cal examinations, blood chemistry (cholesterol, etc.) and blood mor- 
phology also revealed nothing. As long as we cannot find characteristic 
general symptoms common to most of these cases we will have to regard 
this group of leucokeratosis as a re.sult of local stimuli. Tliese stimuli 
may be physiologic or pathologic. 

Among a great number of leucoplakias, I found only nine cases of 
true leueohyperkeratosis without syphilis or prolapse. The ages of these 
patients ranged between twenty and forty; not one was postclimacteric. 
In older women, areas of leucokeratosis were always found to be asso- 
ciated with descensus or prolapse. Apparently the vaginal and portio 
epithelium loses so much of its reactive properties at menopause that 
a circumscribed local protoplasia can no longer occur. In none of these 
nine cases was there any evidence of beginning carcinoma. These areas 
of leucoplakia were unstable. Sketches made at each examination 
showed these bright spots with blurred borders changing their shades, 
outline, and location on the portio. Eepeated histologic examinations 
showed that the parakeratosis never reached a high degree. The epi- 
thelium formed a superficial, thin, incompletely hornified layer with 
numerous nuclei remnants. Most of the cases described by Philipp and 
Schafer probably belong to this group. 
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Tlie transition to the rather small group of areas of leucohyperkera- 
tosis is represented by a few cases. Here the areas of leucoplakia have 
sliarply defined borders, a brighter appearance and are more stable from 
tlie point of view of development and localization. Colposcopic examina- 
tion reveals, sometimes even without the use of iodine, small, bright, 
sharply defined spots, frequently slightly elevated. The following is a 
typical case : 

Case 3. — H. S., aged eighteen years. First menstruation at fourteen, irregular, 
every four to eight ^veeks, lasting eight or ten days. Patient complained of a four- 
month amenorrhea period and a loss of weight. Gynecologic findings: Normal sized 
uterus, anteverted, flexed, hard, movable; adnexa and parametria negative. On 
the anterior portio lip there was a small, oval-.shapcd, sharply defined, somewhat 
elevated area of leucoplakia. Histologically it consisted of thickened parakeratotic 
epithelium with beginning hyperkeratosis. In other words, it was a transition of 
leucoparakeratosis to Icucohyperkcratosis {Fig. 2). Medical examination and 



Fig. 2. — Case 3. Horizontal section, parakeratosis with a small patch of com- 
plete hornlflcation ; note the superficial layer without nuclei to the right of the 
midline. (X140.) 

Wassermann were negative, blood chemistry was normal. Thorough follow-up for 
one year showed no changes in the clinical or histologic picture. After partial, 
and even complete removal of the area of leucoparakeratosis with a curette, it re- 
generated, identical in size and shape. This restitution, even after thorough removal, 
suggested that the cause for the prosoplastic changes of the epithelium was in the 
underlying stroma rather than in the epithelium itself. 

Over a period of many years I found nine eases of genuine, spon- 
taneous areas of leueohyperkeratosis. In four of these the uteri were 
extirpated for various other reasons so that we had the opportunity 
to study serial sections. Long clinical observations of these four cases 
were therefore impossible. 

The following are typical cases of leueohyperkeratosis: 

Case 4. — M. N., aged forty-three years. Menstruation began at twelve, 
every four weeks, two or three days’ duration, with cramps. Last menstrual 
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period five weeks ago. Patient never had sexual intercourse. She complained 
of a 3 'ellow fluor of one month’s duration; this became bloody tinged lately. 
Gynecologic findings: One finger admitted with ease; uterus was of normal 
size, somewhat retroflexed, hard, and movable; parametria and adnexa negative; 
small cervical polyp protruding through the os; white vaginal discharge. During a 
curettage the uterus was perforated and was therefore extirpated. Histologic exam- 
ination of the portio showed extensive areas of parakeratosis developing from three- 
layered epithelium with intermediate cornification. In one area the parakeratosis 
was replaced by an area of keratosis with a keratohyalin layer. In the basal layer 
there were edematous cells, the type which was sometimes found near beginning 
carcinomas* (Pigs. 3 and 4). 



Fig. 3. — Case 4. Area of parakeratosis, left, and liyperkcratosis, right; note tlio 
sudden change and the vertical borderline between the two. 



Fig. 4. — Case 4. Portio epithelium with parakeratosis ; the celts of the basal layer 

are very edematous. { X ) 


This case deserves special attention because of the patient’s virginity and 
negative Wassermann; external causes cannot explain the prosoplastic hornification. 
The cervical polyp was also no determining factor because cervical polyps are very 
seldom found together nith hornified portio epithelium. It is probably a local 
process, comparable to the congenital hyperkeratosis of the skin.f 


♦Schiller: Arch. f. Gynilk., 130: 263, 1927, Fig. 18. 

tl have examined three surgical specimens of uteri which were extirpated from 
virgins ; one was from a forty-seven-year-old patient, extirpated because of adeno- 
myoma ; one was a corpus carcinoma from a fifty -two-year-old woman ; and one 
was a fibroid from a forty-six-year-old woman. In none of the three cases was the 
portio epithelium of the ideal type, there were patches of parakeratosis, narrowing 
of the epithelium due to Infiammation, etc. The most marked changes were in the 
case of adenomyoma where the epithelium formed Irregular, pointed, and plump 
plugs. (Fig. 19A in yvien. med. Wchnschr. 3G: 1172, 1931.) 
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Case 5. — H. P.,. aged twenty-four years. Menstruation began at twelve years, 
every four weeks, lasting four or five days, regular until two montlis ago, para o, 
gravida o. Irregular vaginal bleeding and low back pain for past two months. 
Gynecologic findings: Normal sized uterus, hard, movable, anteverted, flexed; left 
ovarian cyst about the size of a walnut. On the anterior portio lip there was a 
small, bright, somewhat elevated area of leucoplakia with a dull surface and sharp 
borders. No other pliysical findings ; Wasserniann negative. 

Histologic findings: A typical area of hyi)erkeratosis of the pavement epithelium 
with a well-developed keratohyalin layer and a wide, homogeneous nuclei-free horn 



Fie. 5. — Case 5. (a) Cervix, a sharply defined bright leucoplakia to the right 
of the anterior lip. (b) Iodine application sets the lesion off as a white, sharply 
demarcated leucoplakia. 



Pig. C. — Case a. Lcucohyperkeratosis Avith cornified epithelium ; well developed 
keratohyalin layer with a fairly thick, nuclei-free horn layer. (X140.) 

layer. Close follow-up for over one year and a half shoAved neither gross nor 
microscopic changes. Repeated curettage of the lesion did not alter the picture 
(Figs. 5 and 6). 

Case 6. — G. G., aged thirty-three years. First menstruation at eighteen, irregular, 
every three or four Aveeks, lasting eight to tAA’elve days. Shaip) pain in the sacral 
region for some time; leucorrliea. Vaginal examination revealed no pathology. 
On the anterior lip there Avas an extensive, sharply defined, bright area which was 
histologically a tj^Dical lcucohyperkeratosis. 
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Case 7. — A. W., aged forty years. Menstruation began at thirteen, every four 
weeks, lasting three days. Nulliparous, six abortions. Wassermann negative. Pa- 
tient complained of diffuse low abdominal pain and fluor of several weeks’ dura- 
tion. Vaginal examination negative. Iodine application and colposcopic examination 
revealed a more or less well-defined area of leucoplakia next to an erosion. His- 
tologically it consisted of thickened, parakeratotic epithelium which occasionally 



Pig. 7. — Case 9. Hyperkoratotic epithelium, dlstally from the external os, covering 

cystic cervical glands. (X50.) 



Fig. 8. — Case 9. Hyperkeratotlc epithelium covering the space between two depressions 
that correspond to cervical glands. (X140.) 

plugs erosion glands by means of plump cones. Some areas showed beginning 
cornification. Follow-up for several months showed slight regression of the areas of 
■ leucoplakia. The last examination showed areas of slight parakeratosis. 

Case 8. — ^M. W., aged forty-nine years. Menstruation began at sixteen, irregular, 
every four to eight weeks, lasting three or four days. Multipara, one abortion. 
Sacral pain of eight days’ duration. Gynecologic findings: Uterus was plump, 
anteverted, markedly retroflexed; adnexa negative. Colposcopic examination showed 
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extensive areas of leucoplakia on both portio lips. Wassermann negative. Repeated 
examinations over one year showed no important clinical or microscopic changes. 
Occasionally the hyperkeratosis regressed to a parakeratosis. 

Case 9. — M. N., aged thirty-two years. Normal menstrual cycle since the age of 
eleven, gravida o. Wassermann negative. Patient complained of vaginal discharge. 
Vaginal examination negative. On the posterior surface of the portio there was a 
white, sharply defined, wartlike lesion. Histologic examination revealed an ad- 
vanced, true cornification area. In view of the extensive lesion and advanced 
pathology, the cervix was amputated. Examination of the amputated cervix showed 
an extensive, healing erosion, partly glandular and partly cystic. Most of the 
surface epithelium over tlie erosion was markedly cornified. The keratohyalin layer 
and the desquamating horn layer were fairly thick (Pigs. 7, 8, and 9). 

Notwithstanding long follow-up studies of numerous cases, I have 
never as yet found areas of leucoparakeratosis or leucohyperkeratosis 
developing into carcinoma. In 1928 I published the case of a forty- 



Fig-. 9. — Case 9. Hyperkeratotic epithelium proliferating along a cervical gland, 
on the right a sharp vertical line of demarcation against the noi’mal epithelium. 
(X140.) 

four- 3 ^ear-old woman whose uterus was removed because of fibroids 
(Arch. f. Gynak. 133: 253, 1928). I found an area of marked para- 
keratosis of the cervix which goes over in a carcinomatous layer. One 
exceptional ease, however, is not sufficient to prove the relationship 
between areas of parakeratosis and carcinoma. Among many thousand 
cases I examined I found only one more ease of a similar type : 

Case 10. — St. P., aged thirty-eight years. Menstruation began at twelve, normal 
cycle, regular until a short time ago. Para ii, one abortion followed by curetting. 
Patient complained of severe low back pains and dizzy spells. Examination re- 
vealed a fibroid uterus which was extirpated in the usual manner. The ovaries were 
found to have various-sized cysts. 

Microscopic findings: The portio epithelium extended into the cervical canal. 
On the posterior lip, the epithelium, which contains islands of parakeratosis, very 
abruptly passed into a carcinomatous layer. On the anterior lip, the normal epithe- 
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lium very abruptly, under a sharp line of demarcation, changed into parakeratotic 
epithelium. In this parakeratotic zone, there was a small patch of normal epithelium 
sharply demarcated on both sides; it apparently corresponded to an interlocking 
between the normal and parakeratotic epithelium. About 6 mm. above the external 
os in. the cervical canal, the parakeratotic epithelium directly passed into a car- 
cinomatous layer ("Bolag’-'). 

In this case the carcinomatous layer was covered, in certain areas, with a thin, 
easily recognizable layer of bright cylindrical cells. If one followed the cervical 



Fig. 10. — Case 10. Low power: Cervical canal, external os on the right. (A) 
The normal epithelium merging into parakeratotic epithelium. (B) A small plaque of 
normal epithelium within a parakeratotic zone. (C) Sharp, oblique borderline between 
normal epithelium and the carcinomatous layer. (D) Subcylindrlcal epithelium on the 
surface and around a cervical gland. (E) Carcinomatous layer and subcylindrlcal 
epithelium. (X6.) 



Fig. 11. — Case 10. (A, Pig. 10.) Normal epithelium right merging into parakeratotic 

epithelium, left, (X140.) 

epithelium upward, one found partly ramified (racemose) glands and partly super- 
ficial cylindrical epithelium. As long as these cylindrical cells were an integral part 
of the superficial glands, or the superficial epithelium, they rested on one or more 
layers of solid cells. The deeper the cervical glands reached into the depth, toward 
the cervical wall, the less the number of subcylindrlcal cells encountered, and the 
less developed they were. The glands situated in the depth of the cervical wall 
had a normal appearance. Franqud investigated these so-called subcylindrlcal cells 
and Hinselmann described a typical case (Arch; f. Gynak. 133: 64, 1928). Franque 
does not regard these subcylindrical cells as the general origin of the glandular 
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Pig. 12. — Case 10 (C, Pig. 10.) Oblique, sharp division line between the normal 
epithelium and the carcinomatous layer. (X140.) 



Pig. 13. — Case 10. {D, Fig. 10.) Subcylindrical epithelium covering the surface and 

surrounding a cervical gland. 



Fig. 14. — Case 10. (E, Fig. 10.) Showing carcinomatous layer functionating as suh- 

cylindrical epithelium. (X800.) 
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carcinomas of the cervix. In this particular case I have no doubt that the car- 
cinoma developed from the subcylindrical cells. But it is a solid carcinoma and 
not an adenocarcinoma. Through this finding, that is, the development of the car- 
cinoma from subcylindrical cells, this case loses an important point of analogy with 
the preceding case. Careful examination of serial sections did not reveal any sub- 
cylindrical cells in the cervical inuco.sa of the first case. In the first case the car- 
cinomatous layer (“Belage”) developed from the portio epithelium; in the sec- 
ond case from subcylindrical cells of cervical epithelium, which w'as adjoining a 
sharply demarcated parsikeratotic zone of the portio. Even if we were permitted 
to offer these two cases as proof that superficial carcinomas can develop from 
parakeratotic epithelium, the evidence would be worthless because of the numerous 
beginning carcinomas which develop without even the slightest trace of advanced 
parakeratosis in the adjacent areas (Figs. 10, 11, 12, 13, and 14). 


There is no causal relationship between para- or liy porker atosis and 
carcinoma of the portio. Prom extensive material I could not find even 
one ease of carcinoma that developed from a true keratosis."^ Cases 
Avith prolapse are excluded in this study; at best tliey disprove any 
relationship between carcinoma and eornification. In otlier parts of the 
body, mouth, lips for example, eornification plays an important role in 
the etiology of carcinoma. This ivas definitely proved by Schwimmer, 
Brofeldt, Ullman, ete.t 

The situation with the portio epithelium is as follows : 

The carcinoma develops from epithelium which frequently shows 
slight prosoplastic changes, as exemplified by intermediate, incomplete 
three-layered eornification. At best this prosoplastic change is a pre- 
requisite and not a cause for the growth of carcinoma. This three- 
layered intermediate eornification is frequently nonspecific and not 
associated Avith carcinoma. Advanced comification, even the autonomous 
form does not give rise to carcinoma. 

These areas of leucoplakia do not Avarrant radical treatment, such 
as amputation of the portio advocated by some authors as a prophylaxis 
against possible malignancy. We found that these areas of leucoplakia 
remain for years Avithout undergoing any changes. Malignant degenera- 
tion after ten or tAventy years cannot be excluded, but our observations 
as AA^ell as those of Philipp and Schafer point against it. If the histologic 
diagnosis is definitely established a periodic examination is sufficient. 
Radical therapy is not justified. These areas of leucoplakia are to be 
grouped Avith the benign hyperkeratosis of the skin rather than Avith 
the leueoplakic areas of the mucosa of the mouth or larynx. 

The carcinomatous layer of the portio groAvs by assimilation of 
adjacent normal cells Avithout passing through any intermediate stages. 


•In the cases published by Esser, Franqud. Geller, Labadie, Puccloni and so on 
as carcinomas after leucoplakias, the leucoplakias probably have been carcinomatous 
surface epithelium and neither keratosis nor para- nor hyperkeratosis. 

tAccordinfr to Brofeldt about 25 per cent of leucoplakias of the lips degenerate 
into carcinomas. This does not hold true for portio epithelium. 
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This view is supported bj’’ the manner in which the carcinomatous 
epitiielium passes into normal epithelium, the change is abrupt, without 
any areas of transition. 

In the cornified carcinomas of the skin, liowever, the onset is gradual, 
and there is an area of transition from the normal to the diseased tissue. 
Between the normal and carcinomatous epithelium there is an intermedi- 
ate zone whicli is not j^et carcinomatous, and yet no more normal. Here 
tlie assimilation of the adjacent epithelium is slow and gradual, and 
apparently tlie beginning carcinoma also develops in a similar manner. 
As a result of this slow assimilation some times histologic pictures turn 
up which make a clear-cut classification impossible. As Delbaneo first 
described it, the epithelium is in a state of restlessness, that is, the 
epithelium is no longer normal because of polymorphous cells and nuclei, 
on the other hand it has not reached the fully developed carcinomatous 
character as yet. 

In the portio carcinoma there are no such transitions in the intermedi- 
ate zone or before the beginning of the carcinoma proper. A suspicious 
appearing area of the portio when examined histologically will turn out 
to be either a leucokeratosis or a carcinomatous layer (“Belag”), The 
difference between the two is so marked that there is never a question of 
differential diagnosis. 

Proliferations of the epithelium, however, due to chronic inflammation 
do cause confusion sometimes. This is especially true when one finds 
excessive production of immature cells in the basal and prickle-cell 
layers. Under such circumstances the differential diagnosis between 
excessive proliferation and carcinomatous layer is not simple. Among 
several hundred biopsies I found five cases of this type. These were 
followed up very closely. 

The following are two of this group : 

Ca.se 11. — H. K., aged forty years. First menstrual period at sixteen, every four 
weeks, four to six days, regular until two years ago, multiparous. Patient thought 
she was pregnant because of eleven weeks of amenorrhea. Gjuiecologic findings: 
Normal-sized uterus, anteflexed, hard, freely movable, left parametrium shortened 
somewhat; white vaginal discharge. Iodine application brought out, on the posterior 
lip, several pale patches with blurred borders. Biopsy showed marked thickening 
through parakeratosis, the nuclei of the deeper layers were somewhat polymorphous. 
The basal layer contained numerous mitotic figures. The rapid proliferation caused 
deformity of cells and entire cell groups. The prickle-cell layer was mature, with 
well-developed strands of epithelium. The surface layer was composed of partly 
glycogen-containing cells and partly of areas of parakeratosis. The mitotic figures 
here did not point to malignancy because they were neither atypical nor irregular. 
An increased number of regular mitotic figures was of no importance, especially 
during pregnancy.* In view of the few poljTuorphous and atypical cells, excessive 
proliferation was diagnosed. Eepeated biopsies for a period of eight years failed to 
show malignancy. Occasionally the proliferation and parakeratosis diminished in in- 
tensity (Pigs. 15 and 16). 

♦Vasiliu determined, statistically, the numerical relationship between mitotic 
and resting- nuclei, -vN'ithout utilizing his results to practical advantage. 
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Case 12. — A. S., aged thirty-seven years. First nienstrucation at sixteen, every 
five weeks, lasting three or four days. Two normal deliveries, one followed by chills 
and fever. For the past month patient had had irregular vaginal bleeding which was 
aggravated by contact. Wassermann negative. Gynecologic finding: Gaping vulva, 
old scar tissue in perineum and anterior vaginal wall. There was an erosion on 



Fig'. 15. — Case 11. Portio epithelium; the basal layer greatly increased in thick- 
ness at the expense of all other layers ; frequent mitoses, the abnormal proliferation 
is causing crowding and deformation of the basal cells. (XHO.) 



Fig. IG. — Case 11. Horizontal section through the basal layer ; deformed nuclei, 
three typical mitoses, at the lower left a papilla and capillarv cut transversely. 
(X700.) 

the posterior lip. Iodine application left the erosion as a white patch. The posterior 
as well as the anterior lips had ragged craters with bleeding tissue at their bases. 
The edge of the erosion was composed of thickened epithelium, in a vascular network. 
The entire picture was that of an old, healing erosion. The squamous epithelium 
had a superficial, spongj^ glycogen-containing layer with areas of parakeratosis. 
The basal layer resembled the preceding case (Fig. 17 ) ; polymorphous or atypical 
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structures could not bo found.* After four years the abnormal proliferation disap- 
peared, but the parakeratosis increased somewhat in intensity. The gross appearance 
of the portio did not change. 

These two cases are illustrations of abnormally rapid and exeessivct 
but benign proliferation which may di.sappear in time. It is character- 
ized by the accumulation of immature cells in the basal layer. 

As in acanthosis the pricldc-ccll layer is increased in thickness in these 
eases, the basal layer is increased, whicli represents tlie undifferentiated 
zone or the canibiuni layer of epithelium. In these cases of pathologic 
])roliferation, the milo.ses are not confined to the basal layers only, they 
are also to be found in tliree or four cell layers overlying tlie basalis. 
This, hoAvever, is not due to an increased tliickness of 1,he basal layer 
which serves as an area of regeneration. As Thui’inger pointed out, in 



Pig". 17. — Case 12. Glycogen-containing-, rapidly proliferating portio epithelium ; most 
of the cells contain amitotic, double nuclei. (X140.) 

the normal portio epithelium and in the squamous epithelium in general, 
mitosis in the prickle-cells immediately adjoining the basal la3mr is not 
uncommon. Nevertheless, in benign proliferation the epithelium above 
the basal lajmr reaches maturity, whereas in beginning carcinoma this 
is hardly true. The cause of such a benign proliferation is still un- 
knoivn. We can offer an explanation onty for a certain group of cases: 
During pregnanej’^ there is a similar, but not such a marked change 
in the portio epithelium; there is a moderate increase in the thickness 
of the basal layer and in the number of mitotic figures. In these cases 
the proliferation is part of a general hj^pertroplij* and lij’^perplasia of 
pregnancy. In cases without pregnanej'^ endoerines maj’^ be responsible, 
thus drawing an analogj^ between this benign proliferation and the 
proliferation of the vaginal epithelium in rodents. This type of pro- 

*In the prickle cell layer many cells show double nuclei. 
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liferatioii lias nolliing in connnon with malignant degeneration. As far 
as one may conclnde from oliservations lasting for five to eight years, onr 
cases of benign proliferation of the portio epithelium did not show the 
least tendency toward carcinomatous degeneration. 

We still Imow very little about the precursors of portio carcinoma. 
Only in the negative sense can we draw several conclusions with a fair 
amount of certainty. According to Kohert Meyer’s, and my own in- 
vestigations, neither erosions, nor inflammations form a basis for the 
development of carcinoma,* hut even the leucokei'atosis and the ab- 
normal proliforalion need not ho regarded as precursors of portio car- 
cinoma. 
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*The Cancer Research Committee of the Marie Curie Hospital. London, Report 
of 193G, p. 3C. It is generally believed that cervical lacerations and chronic 
cervicitis are important factors in the etiology of cervical cancer. There seems 
to be little evidence to support this view, and in our investigations of degree 1 
.and 2 cases — usually the only cases suitable for such an investigation — lacerations 
have seldom boon found or when present may not have shown any relation to the 
cancer. 
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Samuel 11. Geikt, M.D., and JoBEiur A. Gaines, M,D., New Yohk, N. Y. 

(From ihc Gynccolonicnl Service <nul Depart ment of Lahore lories, Mount Sinai 

Uospital ) 

IN A RECENT pnblieation, oiie of ns (S. H. G.) called attention to a 
1 group of tumors of the ovary, wliieh because of their definite histo- 
logic, cbemieal. and biologic characteristics -were considei'ed to be 
related histogenetieally to the theca interna cells of the ovary or their 
precursors. While this group has some histologic and clinical resem- 
blance to the granulosa cell tumors, the moi'phologic features are dis- 
tinctly different. Tlie theca cell tumors simulate in appearance a 
fibroinatous neoplasm. Because of this resemblance, and stimulated 
by the finding of three additional cases, we were prompted to review 
those tumors of the ovary which had been reported previously in the 
laboratories of the Mount Sinai Hospital as fibromas, or fibro- or 
.spindle cell sarcomas. We were able to add three additional instances 
which Ave believe can be classified as of theca cell origin. 

Histologic studies reveal various gradations from tlio cellular, 
malignant theca cell tumors to the more fibromatous types. It is con- 
ceivable that the fibromas and spindle cell sarcomas described by 
Robert Mej'er as iiossible end-results of granulosa cell growth, and 
also some other tumors associated Avith feminizing influences may in 
reality belong to the group of theca cell tumors. 

The clinical and morphologic characteristics of six additional cases 
of theca cell tumors are reported. Attention is called to their histo- 
logic variations and differential features. In the light of this investi- 
gation it is hoped that a sharimr delineation of the theca cell tumors 
Avill be possible and their recognition and separation from the group 
of fibromatous oAmrian tumors facilitated. 

Case 1. — ^Mrs. B. G." (P-3737, Courtesy of Dr. A. A. Berg) was admitted to the 
private pavilion of tlie‘ Mount Sinai Hospital in December, 1929, because of left 
lower abdominal pain of several inonths' duration. She Avas fifty-five years of age, 
and aside from the fact that there had been no bleeding- since her menopause, tlie 
history did not include any reference to somatic A’ariations Avhich might be interpreted 
as dependent upon abnormal hormonal changes. 

Examination revealed the presence of a cystic mass in the region of the left 
adnexa. At operation a left ovarian tumor Avas removed. No notation Avas made 
at that time concerning the size of the uterus, nor Avas endometrial tissue obtained 
to determine a possible estrogenic effect of the ovarian neoplasm. 

Falliologic Anatomy 

Gross. — The specimen Avas approximately the size of a grapefruit, and cystic 
(Fig. 1). It replaced the ovary entirely and measured 15 by 12 by 11 cm. An intact 
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capsule encased the yellow tumor. The wall varied in thickness from 2.5 cm. at one 
pole, to paper thinness at the other. In the latter region there was evidence of hem- 
orrhage into the wall. On section through the tumor it was found to be Arm, fibrous 
and yellow. Grossly tlie tumor appeared to be an ovarian fibroma with cystic de- 
generation. The distinct yellow hue, however, and the rather cellular appearance 
suggested the possibility of a theca cell neoplasm. 



Pig. 1. — Case 1. Cystic ovarian tumor with fibrous, yellow wall. Note thickness of 

wall at the right pole. 



Pig. 2. — Case 1. Interlacing bundles of fusiform and epithelioid cells merging towards 

a hyalinized plaque. 

Microscopic . — The histologic picture showed several characteristic features. The 
tumor was composed of interweaving bundles of closely packed cells cut in longitu- 
dinal and cross-section. Some areas were characterized by cells of a fusiform or 
spindle shape, but the more prominent type cell appeared polygonal or epithelioid, 
with a vesicular nucleus and a vacuolated cytoplasm. A delicate fibrillar arrange- 
ment of connective tissue separated the individual cells. Small hyaline plaques were 
numerous, and stood out prominently in the midst of the cellular bundles (Fig. 2). 
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From them fine fibers oxtciuled in a radial or tangential fashion into and about the 
surrounding epithelioid colls. The lipoid slain demonstrated many minute su- 
danophilic droplets scattered within the cellular areas wliich wore doubly rcfractile 
on polaroscopic study. 

Cask 2. — The ovarian tumor de.«cribed below was iirosentcd to us through the 
courtesy of Dr. William Anopol. Many of the clinical data were not obtainable, but 
the gross microscopic features were ty^iical of a theca cell tumor. The patient was 



Fig. 3. — Case 2. Yellow, lobulated tumor with white, fibrous septa. 



Fig. 4. — Case 2. Typical hyaline plaques with fibrous extensions into epithelioid cell 

groups. 

a forty-six-year-old woman whose menses had always been irregular. Following 
amenorrhea of three months a period had occurred six weeks previous to admission. 
Bleeding recurred and continued for two weeTcs before operation. 

Pathologic Anatomy 

Gross . — The resected specimen consisted of a firm, nodular, solid ovarian tumor 
which measured 17 bj^ 9 by 8 cm. (Fig. 3). Its surface was studded with numerous 
bosses of varj-ing size. The ivory white capsule was complete throughout, but here 
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and there, the yellow color of the underljdng tumor tissue could be seen. The neo- 
plasm cut ^^dth a grating sound because of the abundance of fibrous tissue present. 
Cross-section showed a lobular structure. Thick strands of white fibrous tissue 
ramified throughout the tumor, separating numerous small and larger lobules of 
yellow cellular tissue. At one pole, there was an area of old hemorrhage. 

Microscopic. — The characteristic features of irregular cellular strands separated 
by crescents or islands of acellular or hyalinized tissue was most conspicuous 
(Fig. 4). In the former areas the cells were closely packed and epithelioid in ap- 
pearance. The nuclei Avere oval Avith blunted ends, or plump and spindle shaped, 
and rather vesicular. The azo-carmine stain emphasized the thin connective tissue 
fibrils Avhich merged into the thicker collagenous fibers of the surrounding plaques. 
The yelloAV color Avas due to the large quantity of fat droplets Avithin the cytoplasm 
of the cellular portion. A moderate quantity of these lipoid particles AA’ere doubly 
retractile. 

Case 3. — (48219) G. P., sixteen years of age, Avas admitted to the gAuiecologic 
service in July, 1933. Her complaints included a primary amenorrhea and four 
months of loAA'er abdominal discomfort. In addition, she had noted a tendency to 
hypertrichosis and a coarser quality to her A'oice over a period of four years. The 
general stature Avas feminine, but someAA'hat infantile, Avith a normally feminine 
shoulder-hip ratio. Her height Avas four feet, eight inches. The breasts AA-ere Avell 
deA’eloped for her age. Her voice seemed harsh. The fingers Averc short and thin 
and the joints shoAved excessive relaxation. There Avas some hirsuties, especially of 
the abdomen and the loAver extremities. A slight mustache and long soft hair at 
the sides of the face AA-ere eAddent. The escutcheon Avas of the male type, and the 
clitoris Avas enlarged to 3 times the normal size, Avith definite overdevelopment of the 
prepuce. The hymen admitted one finger, and the vagina Avas someAvhat contracted. 
The cei’A’ix appeared normal in size, sinistroA-erted and retrocessed. Posteriorly in 
the culdesac and to the right a hard irregular, freely movable mass the size of a small 
melon could be felt. At operation a bilateral salpingo-oophorectomy AA-as performed. 

Pathologic Anatomy 

Gross. — The right ovary Avas replaced by a solid, firm tumor the size of an orange 
and measured 8 by 5 by 5.5 cm. (Fig. 5). The contour AA-as OA-al and tlie surface 
smooth with an occasional irreg-ular elevation. A complete capsule surrounded the 
gray yelloAV neoplasm. On section many small particles of calcified tissue Avere en- 
countered by the knife. Tlie tumor Avas dhaded by AA-hite fibrous septa into round 
or irregular yellow lobules. The individual lobulations presented a whorl-like ap- 
pearance. The left ovary Avas enlarged to the size of a walnut and Avas similar in 
appearance to that of the right. 

Microscopic. — The first microscopic section examined shoAved for the most part a 
typically fibromatous appearance, AA-ith Avide strands of thick collagenous fibers, dis- 
tributed in an irregular fashion. Further study, lioweA-er, reA-ealed many areas of 
different structure. These Avere moderately cellular and included broad bundles of 
basophilic epithelioid cells surrounded and encroached upon by partially hyalinized 
connective tissue strands. Many small plaques of calcification Avere present in the 
more fibrous portions. Fat stains and polaroscopic study shoAved tlie typical dis- 
tribution of intracellular, doubly refraetilc lipoid particles. 

Case 4. — (P-5239, Courtesy of Ur. A. A. Berg) B. P., a fifty-seven-year-old Avoman, 
was admitted in January, 1932, complaining of severe uterine bleeding, several years 
after the menopause. A large mass the size of a grapefruit could be felt in the 
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region of the left luliiexa in {uhlition to multiple tihromyonias of the uterus. At op- 
eration a .supravaginal liy.st erect oniy anti left, salpingo-oopliorectomy and appendec- 
tomy were performed. 

Pathologic Anatomy 

Gross . — The 2 -e.«cctcd utei’us was enlai-ged to the .size of a tcji-weelcs’ gravidity 
by the pre.«ence of small intramural fibroid.«. It mojisured 30 by 7 by o cm. The 



Pis. 5. — Ca.sG 3. .Solid, yellow tumor lobules separated by white connective tissue 

septa. 



Pig-. 6. — Case 4. Solid, encapsulated tumor with large yellow areas. 

endometrium appeared hj’perplastic and contained a small polyp in the region of the 
right' horn. The left ovary was replaced by a solid ovarian tumor the size of a large 
orange, 12 by 8 by 8 cm. (Pig. 6). The surface was studded with numerous, small, 
firm nodules varying in color from ivory to yellow. The cut surface presented a 
lobulated structure. The strands of gray, fibrous connective tissue completely en- 
capsulated the tumor, extending into it and separating the cellular yellow tan, bulging 
lobules. 
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Microscopic . — A marked cellularity was apparent on microscopic section, the tumor 
being composed of densely paelced, plump, elongated spindle cells without any 
regularity of arrangement (Pig. 7). The nuclei of these cells were round or oval, 
large, pale and vesicular. Areas Avere to be found also in Avhich the cell type was 
narrower and more fusiform, Avith slender, darker staining nuclei. Bundles of such 
cells especially Avhen cut on cross-section suggested the appearance of smooth muscle 
tissue. At times at the periphery of some of the smaller lobules, very fine bands of 




Fig-. S. — Case 4. Markedly cellular tissue suggesting possible lutelnization. 

darkly staining, someAvhat irregular and atypical cells could be seen. The tumor on 
the whole was vascular, containing both tliin-Avalled capillaries and larger-sized vessels. 
There was some necrosis and hemorrhage present but not to a conspicuous degree. 
Hyalinization Avas not marked. The predominant type of cell was definitely epitheli- 
oid in character and closely packed, suggesting the structure of theca cells. Mallory 
stain demonstrated the distribution of fine fibrillar connective tissue between the 
cells. A moderate amount of cell atypism Avith nuclear variations and rare mitotic 
figures Avas noted. Though some of the cells could possibly be interpreted as re- 



GEIST-GAINES : TPIECA CELL TUMORS 


45 


sembling granulosa cells (Tig. 8), no single area was found Unit in our opinion 
could be classilied as a granulosa cell tumor {issue, not even of the atypical (spindle 
cell) variety. When stained with Sudan III an abundance of fine globules of fat 
was present. Those included cholesterol or cholesterol esters as shown by their doubly 
refractilo nature under polarized light. The uterine endometrium showed a hyper- 
plastic appearance (Fig. 9). 

Case 5. — (P-10051, Courtesy of Dr. A. A. Berg, January, 1936). The patient 
was a forty-nine-ycar-old French cook who had never married. The menarche had 
begun at twelve, with regularly occurring periods every twenty-eight to twenty-nine 
days, lasting four to five days. The flow was moderately profuse. At the age of 
forty-six her menses began to decrease and become irregular. The menopause was 
complete one year later without further recurrence of bleeding. Eight months pre- 
viously she had been hospitalized at another institution for eight weeks, supposedly 
for a bronchopneumonia involving the right lower lobe. The present complaints were 
of two and one-half mouths’ duration and included .swelling of the abdomen, a gain 



Fig-. 9. — Case 4. Hyperplastic endometrium, postmenopausal. 


of twenty-two pounds in weight, constipation, occasional nausea and vomiting, an- 
orexia and polydipsia. The temperature during the two days before operation ranged 
from 100.6° to 102° F. and the jmlse from 112 to 120. 

At operation two quarts of serosanguineous ascitic fluid were removed. A large 
irregular right ovarian tumor was found, with numerous adhesions to small and 
large bowel. Many small metastatic nodules were seen scattered throughout the 
peritoneal cavity especially in the broad ligament and posterior culdesac. The ad- 
hesions were separated and the tumor removed. 

Pathologic Anatomy 

Gross . — The neoplasm was a large, firm, irregular, oval shaped, yellow gray ovarian 
tumor, rveighing 2375 gm. and measuring 21 by 20 by 14 cm. (Fig. 10). The surface 
was nodular. It was rather well encap.sulated except for several small areas where 
the tumor tissue had x’^rforated the cap.sulc and appeared as small granular ex- 
crescences on the surface. Fibrous adhesions were present. On section the tumor 
could be divided roughly into two portions. One was composed of rather solid, 
medullary, cellular, grayish white tissue in which small, yellow areas were interspersed. 
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Here and there one could see snuill cystic zones and occasional hemorrhagic spots. 
The other portion rvas made up basically of hemorrhagic, degenerated, gray brown 
tissue containing large cavities lined by shaggy necrotic material. The lining of 
one small cavity was yellow and granular. 

Microscopic— The tumor appeared markedly cellular, with large areas of de- 
generation and hemorrhag-ie .infiltration. Several portions looked sarcomatou.s, pre- 



Fig. 10. — Case -5. Solid, degenerated, cellular tumor with perforated capsule. (Malig' 

nant.) 



Fig. 11. — Case 5. Large, atypical, malignant, cellular areas. 


seating conspicuous alterations in the cell and nuclear structure, mitoses, variability 
in staining reaction, and penetration through the surrounding capsule. The cells 
in these areas were not fusiform in shape, but rather epithelioid or round in ap- 
pearance (Fig. 11). In the more benign, cellular portions irregular strands of 
plump, spindle cells interlaced in a haphazard fashion. Here numerous i.slands of 
polygonal cells with central nuclei were found. Fine fibrils e.vtended between the 
individual cells and merged into the thicker connective tissue bundles which traversed 



GEIST-GAINE« : 


THECA CEEIv TUAIORS 


47 


the entire tumor. Small hyaline plaques were .scatlercil throughout (Tig. 12). In 
the substance of the tumor small glandular areas lined by high cuboidal epithelium 
could bo seen which had a benign appearance and probably represented inclusion 
cysts from the peritoneal surface. This .«eemed especially evident in tbose sections 
showing nodular elevations of the tumor in close apposition. Frozen sections stained 
with Sudan III revealed numerous, fine fat droplets situated for tlie most part intra- 
cellularly and in cells which did not .show any evidence of degeneration. Polaroscopic 
study showed the doubly refractile fat to be confined to the cellular areas and absent 
in the acellular or degenerated portions. 

Cask G. — (Courte.sy of Dr. H. AI. llabinowitz and Dr. AI. Jacobi, Beth El Hospital, 
Brookljm, H. Y.) B. S., aged fifty-nine, was admitted to the Beth El Hospital 
in October, lO.'lfi, for postmenopausal bleeding. SIic had borne two living children 
and had experienced four spontaneous miscarriages and one ectopic pregnancy. On 
the latter account a left salpingo-oophorectomy had been performed twenty-five years 
before. Following her menopause at the age of fifty, the patient was well for six 
vears. During the past throe years, extending to the time of admission there had 



Fig. 12. — Ca.se 5. Cellular but more regular spindle cell areas with hyaline plaque. 

been intermittent vaginal bleeding of varying intensity, separated by periods of 
amenorrhea. Physical examination revealed the presence of a mild hypertension and 
a moderate secondary anemia. On pelvic examination the cervix was firm and 
lacerated, with active bleeding from its canal. The uterus was globular and enlarged 
to the size of a seven to eight-weeks’ gravidity. In the right fornix, a hard, freely 
movable mass the size of a large walnut could be felt. A preliminary curettage 
showed polj'poid hj-perplastic endometrium. The presence of bleeding after the 
menopause, hyperplastic endometrium and a firm ovailan tumor pointed strongly 
to the diagnosis of ovarian, feminizing neoplasm which could be either a granulosa 
or theca cell tumor. A supravaginal hysterectomy and right salpingo-oophorectomy 
was therefore -performed. 

The resected uterus was enlarged approximately to the size of a seven-weeks’ 
gravidity. It contained a few small, intramural fibroids varying from a pea to an 
almond in size. The serosa was smooth and the myometrium thickened to 3 cm. On 
section it presented a pink graj- surface which was marked by the presence of nu- 
merous small areas containing old blood and an irregular arrangement of interlacing 
strands of fibromyomatous tissue. The giuss picture was typical of adenomyosis. 
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The endometrial cavity measured 6.5 by .S cm. Though much of the endometrium 
had been removed by a previous curettage, portions still showed a hyperplastic 
appearance. The fallopian tube was normal in size and configuration, al- 
though somewhat atrophic. The right ovary was replaced by a solid tumor, oval 
in shape and approximately the size of a small lemon. It measured 6 by 4 by 2.5 cm. 
The surface was irregular and nodular and its thin capsule intact. Its color was 
a mottled yellow white (Fig. 13). On section one portion seemed densely white 
and fibrous. Another was divided into lobules separated by white strands of irregu- 
lar width. Some of the lobules presented a cellular, yellow tan appearance. Others 
were lighter in color and more fibrous, as though a greater concentration of thin 



P1&. 13. — Case 6. Theca cell tumor (actual size). 



Fig. 14. — Case 6. Variations in the degree of cellularity within the same tumor. 

fibers separated the cellular elements. One of the larger lobules measuring 1.75 by 
1.25 cm. was cystic, the lining being covered by an irregular shaggy yellow tissue. 

Histologic study proved unusually interesting because this ovarian neoplasm was 
illustrative of many variations encountered in different theca cell tumors (Fig. 14). 
Uniformity is not a constant feature of this type of tumor, the final picture depend- 
ing upon the degree of cellularity, the tendency toward fibromatous and hyaline 
changes, degeneration and cyst formation. The areas seen as white and firm were 
found to be fibrous, but included numerous, markedly cellular strands. In many of 
these, among densely packed, oval-shaped cells, hyaline cords were conspicuous. 
The yellow lobules which stood out so prominently on gross examination were recog- 
nizable as conglomerations of large, epithelioid and oval cells. In some of them 
one could trace a gradual transition from the periphery inward ; from the spindle to 
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epithelioid or oval ccIIh, and finally to those which might, he interpreted ns theca 
lutein in appearance. The cells were for the most ])art oval or epithelioid, with 
vesicular nuclei and distinct nucleoli. The cylojilasm .appeared foamy. Scattered, 
single, hyperchromatic nuclei were occasionally seen, and rarely, mitotic figures. 
Area.s of degeneration and edema were not infrequent. The lipoid stain corroborated 
the expected, tj^iical distribution of fine, intracellular, sudanophilic droplets, often 
not visualized except under high magnification. The uterine myometrium showed a 
marked adenomyosis. The endometrium was distinctly hypei-plasf ic. 

DISCUSSIOK 

An analysis of the six cases described above together tvitb tliose pub- 
lished in 1935 (5 cases) indicates that a definite classification of theca 
cell tumors is possible. The tumors may vary from moderately fibrous 
types to those sho-\ving marked cellularity or even malignant charac- 
teristics. To date, of the 22 cases reported in the literature only two 
were malignant; one deseribed by Loeffler and Priesel and the other 
included in this paper. Genetically, the theca and granulosa cells 
have a common origin. In the course of neoplastic development either 
a pure theca or granulosa cell tumor may result. Because of their 
similar genesis, it is not inconceivable that a tumor containing both 
theca and granulosa cell tissue may occur. 

The presence and distribution of fat within the theca cell tumors is 
of particular interest. It occurs far more extensively within the 
cellular islands than in the connective tissue framework. Polaro- 
seopie examination reveals the lipoid to be doubly refractile, indicat- 
ing the presence of cholesterol or cholesterol estei's. Examination of 
fibromas, spindle cell fibrosarcomas and many other ovarian tumors 
failed to .show this characteristic fat distribution, but the phenomenon 
was demonstrable in a granulosa cell tumoi- and to some extent in an 
arrhenoblastoma. Thus, of all the ovarian tumors studied only those 
possessing masculinizing or feminizing tendencies had this charac- 
teristic in common. We laiow, moreover, that the chemical structure 
of both. the male and female sex hormone is closeW related to choles- 
terol. It would seem therefore that within ovarian neoplasms a 
definite association exists between the presence of doubly refractile 
fat (cholesterol and cholesterol esters) and the tendency to induce sex 
changes. It is interesting to note that the dysgerminoma, a tumor 
which has no incretory function and does not affect the individual 
either in a masculine or feminine direction, fails to .show intracellu- 
lar fat. 

Outside the ovary such lipoid storage may be seen in histiocy- 
tomas or xanthic fibromas of the skin, pseudoxanthomas and xantho- 
matoses or xanthic lipoidoses. These, however, are apparently mani- 
festations of a reticulo-endothelial system response to a destructive 
or irritant process or to a disturbance in lipoid metabolism. As is 
well known some of these cases ai*e associated with hypereholesterin- 



50 AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 

emia. In one case of tlieca eel] tnmov recently publislied (S. H. G-.) no 
distni’bance of cholestei'ol metabolism Avas found. The question arose 
Avhether or not the cholesterol esters present in the theca cells AA’^ere 
evidence of a histocytie function and Avhether theca cells possessed 
histocytic properties. Small quantities of lithium carmine (3 to 5 c.c.) 
Avere injected into the ear veins of Aurgin and parous rabbits at tAVO- 
day interAmls for a period of tAvo Aveeks. The granulosa and theca 
cells of the Avell-preserA'ed follicles remained free of carmine particles, 
as did the granulosa lutein and theca lutein cells. The carmine, hoAV- 
cAmr, Avas CAddent in large amounts AAuthin the plump, fat containing 
cells of the degenerating follicles or corpora lutea, and in an occa- 
sional cell AAdthin the OAmrian parenchyma. The carmine containing 
cells Avere interpreted not as theca cells but as histocytes called forth 
as a response to the degeneratiA’e process affecting the follicle or 
corpus luteum. Neither the normal theca or granulosa cells appar- 
ently acted as histocytes. 

We feel that Ave have been able to identify as a separate entity, a 
group of tumors AAdiose clinical course includes not only those symp- 
toms associated AAoth any pelvic neoplasm, but also physiologic changes 
Avhich are quite characteristic. These tumors most commonly occur 
in Avomen past the menopause, though they haA^e occasionally been 
found before the climacterium. Atypical bleeding is the most promi- 
nent symptom in the postmenoiiause eases, Avhile metrorrhagia fol- 
loAved b^’- a period of amenorrhea is frequently complained of in the 
younger AVomen. There is often flight enlargement of the breasts and 
of the uterus. The endometrium presents a hyperplastic picture, re- 
sembling grosslj’' and histologically that seen in other conditions pre- 
sumably due to a hypercsti-inemia. OpcratiA'e remoA^al of the lumors 
i-esults in complete regression of .symptoms. Geist and Spielman Avere 
able to demonstrate large amounts of estrogenic factor in a theca cell 
tumo)-. The tumor is usually benign but tAVO eases haAm been de- 
scribed associated Avith ascites, and one Avith metastases, presenting 
all the clinical and pathologic eAudences of malignancy. 

Pathologic Anatomy 

The theca cell tumors vary in size from that of a peach to neo- 
plasms as large as a good sized melon. They are firm, irregular, solid 
or pai-tially cystic. A fibromatous-like consistency and appearance is 
often suggested. A capsule is commonl.y present and is deficient only 
Avhen tumor tissue, as in the malignant case described, has perforated 
it. The cut surface is distinctive; shoAAdng lobules of yeUoAvish hue 
and varying size, separated by strands of fibrous tissue. Cysts, Avhen 
present, may be small or almost completely replace the tumor, Avith 
occasional-solid areas or thickened AAmlls. The cysts result from de- 
generation and necrosis and contain cloudy yelloAv or hemorrhagic 
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fluid. Tiie inner cyst wall sometimes has a shaggy appearance. Hem- 
orrhage, neci’osis and liquefaction may also be found in the solid 
portions of the neoplasms. An association Avith other pehdc tumors 
has been noted in some eases but no relationship can be draAvn betAveen 
the theca cell tumors and the uterine fibroids or OA^arian cj^sts coin- 
cidentally found AAuth them. 

Histologically, the theca cell tumors re])resent a group that may 
closely resemble fibromas or spindle cell sarcomas, but haA’^e a decidedly 
characteristic histologic structure that distinguishes them from other 
tumors. The outstanding feature of their histologic composition is the 
presence of bundles of broad spindle cells, epithelioid in appearance, 
distributed in an irregular, interlacing manner throughout the tumor, 
separated by A’arying sized bands of connectiA^e tissue and often con- 
taining hyaline plaques. Fine fibrils traA'erse the intercellular spaces. 
The cells are usually regulai' in size, and the nuclei clear and AA’^ell 
stained. At times they may appear to resemble luteinized cells. In the 
malignant type the usual eA’idences of cell atypism, nuclear A'ariability 
and mitoses are to be seen. An important diagnostic point is the 
presence of doubly refractile fat in large amounts AAuthin the cells and 
to a lesser extent in the surrounding eonnecth’e tissue. The lipoid is 
not degenei’atiA’c in origin, but is stored or produced by tlie cells and 
probably is in some A\'ay related to the presence of an estrogenic 
hormone Avhich has been demonstrated in the tumor and Avhieh pi-e- 
sumed to be the imjiortant factor in the ])roduction of seA'eral of the 
clinical symptoms. The i)resenec of largo, fat containing cells, suggest- 
ing a resemblance to luteinized theca interna cells or gi-anulosa lutein 
cells, AA'as noted in the more cellular tumors in some instances. 

SUMAIARY 

The anatomic and histologic characteri.stics of theca cell tumors are 
described, together AAuth their distincth^e clinical and hormonal fea- 
tures. Descriptions ai-e giA^en of six cases illustrating A^ariations from 
the more benign fibroma type to the highly cellular and malignant 
type. A corj-elation is made betAveen the presence of hormonal changes 
and the ])resence of inti'acellular, doubly refi'actile fat containing 
cholesterol and cholesterol esters. It is suggested that some of the 
OA’^arian neoplasms preAUOusly diagnosed as fibromas or fibrosarcomas 
may on further inA^estigation proA'e to be of theca cell origin. 
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DISEASE OF THE SPINAL CORD IN PREGNANCY 
Myelopathy of Pregnancy, a Clinicopathologic Study 
William Needles, M.D., and Cpiarles Davison, M.D,, New York, N. Y. 

(From the Ncuropathological Lahoratory and the Neurological Division, the 

Montefiore Hospital) 

' I ’HE clinical aspects of spinal cord disease of pregnancy have been 
well defined; however, tiie pathogenesis of the condition remains 
obscure. This obscurity is shared bj’^ many other complications of preg- 
nancy, clues to the origin of which are lacking. The ultimate solution 
of the problem waits upon a more complete knowledge of the changes 
occurring in the organism during pregnancy in disorders usually 
ascribed to toxemia. Whether the disturbance is metabolic or endo- 
crinologic, or due to some other factor, is at present not determined. 
Pending the time wiieii such information will liave become available, 
however, pathologic studies of the end-results of these complications of 
pregnancy may throw some light on the nature of the original disturb- 
ance. Patliologic studies of spinal cord disease of pregnancy have been 
recorded in a very limited number of instances. A number of these 
cases were reported as “myelitis” of pregnancy. The term, “myelitis,” 
should be used to denote onl3^ sucli lesions of tlie spinal cord wliieh are 
truly infectious in origin. As our and tlie other, cases described in the 
literature are not true instances of “mj^’clitis,” Ave believe that the term, 
“m.yelopathy, ” is more appropriate. 

REPORT OF CASES 

Case 1. — B. L., aged tweiity-six, was admitted to the Montefiore Hospital in 
November, 1931. At the age of twelve she had developed an osteomyelitis of the 
right femur with recurrence at the same site wlien she was twenty-one years of age. 

She remained well until August, 1930, at which time she was in the eighth month 
of lier first pregnancy. The day preceding the onset of the illness, she had a sliglit 
cold which cleared up within twenty-four hours. The illness was ushered in by pains 
in the region of the back. A constricting sensation about the abdomen appeared 
about a week later and then there was diflBculty in walking. In a few days she was 
unable to move her lower limbs. Following this, there occurred loss of sensation in 
the lower limbs and fecal and urinary incontinence. A cesarean section was per- 
formed and the patient was delivered of a normal child. 

In November, 1930, the patient was observed at a neurologic hospital in New York 
City. The neurologic examination at that time showed a spastic paraplegia, with 
absent abdominal reflexes and a bilateral Babinski toe sign. There was a sensory 
level at the sixth dorsal segment with complete loss of all forms of sensation below 
that region. The cranial nerves were negative, except for a poorly sustained nystag- 
mus on left conjugate gaze. Lumbar puncture did not disclose any evidence of a 
block. The spinal fluid was negative in all respects. Roentgen examination of the 
spine proved negative. 
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While the case was considerecl most likely one of myelopathy of pregnancy, the 
possibility of an osteomyelitis of the vertebrae was entertained and a laminectomy 
performed. At operation an atrophic cord, covered by engorged and tortuous ves- 
sels, was exposed. 

Shortly thereafter the patient was transferred to the Montefiore Hospital. During 
the next few years of her stay at the hospital the condition of the patient became 
progressively worse. E.xamination performed in January, 1934, disclosed the follow- 
ing: The patient was bedridden, suffering from cystitis and from a large bed sore 
over the left hip joint. She was incontinent of urine and feces. Spontaneous 
movements of one limb or of both were occasionally noted. A flaccid paraplegia 
was present, with loss of all the deep reflexes in the lower limbs except the left 
ankle jerk and both adductor reflexes. The abdominal reflexes were present, but 
were diminished. The Babinski toe sign was present bilaterally. There was a 
sensory level at the sixth dorsal dermatome; below this point all forms of sensation 
were absent. Nystagmus was present on gaze to either side. 

In March, 1934, the patient developed meningeal signs. Examination of the 
spinal fluid disclosed the presence of gram-positive and gram-negative bacilli and 
other findings indicative of a purulent meningitis. The patient died a day later. 

Autopsy. — Gros,s Examination : Only the spinal cord was removed. The patient 
had a large decubitus ulcer about six inches in diameter involving the buttocks and 
sacrum. There was a fistulous communication between this ulcerated area and the 
subarachnoid space through which a probe could be passed. On applying pressure 
over the ulcerated area, pus was seen to enter the subarachnoid space. 

The spinal cord was considerably swollen. The dura was slightly thickened; 
the pia-arachnoid, thickened to a greater degree, was adherent to the dura. On cutting 
the cord, the posterior columns in the cervical region appeared translucent. In the 
upper dorsal region the gray matter around the central canal was discolored. At 
about the third and fourth dorsal segments there was an area of reddish discoloration 
in the region of the posterior portion of the gray matter and the ventral portion of 
the posterior columns. At about the fifth dorsal segment, because of the hemor- 
rhagic appearance of the cord, the outlines of the fiber tracts were obliterated. 
This reddish discoloration, which extended from the fourth to the seventh dorsal seg- 
ment, was most intense at the sixth dorsal segment. 

Various sections of the spinal cord at this level, below and above it were stained 
by the myelin sheath and cresyl violet methods. Erozen transverse and longitudinal 
sections from the same areas were stained by the myelin sheath, Holzer, Sudan III 
and Bielschowsky methods. 

Microscopic Examination . — In the myelin sheath preparation, the sections of the 
spinal cord between the fifth and sixth dorsal segments showed thickening of the 
meninges and extensive demyelination of all the fiber tracts (Pig. 1, D) with slight 
sparing of a few of the white fibers in the gray matter (Pig. 1, D). In sections at 
the fourth dorsal segment all the fiber tracts, except for the fibers of the gray mat- 
ter and for a few fibers bordering the posterior and anterior horns, were completely 
demyelinated (Pig. 1, C). At the first and second thoracic segments there was 
demyelination of the fasciculi gracilis and cuneatus, the former more than the latter, 
and of the direct and indirect cerebellar and part of the spinothalamic tracts 
(Pig. 1, B). Sections above this level merely showed an ascending degeneration of 
the fasciculus gracilis and the spinocerebellar tracts (Pig. 1, A). In sections imme- 
diately below the complete area of demyelination, there were patchy areas of 
demyelination of the posterior columns (Pig. 1, E) and marked destruction of prac- 
tically all of the ventrolateral tracts. These had a honeycombed appearance. The 
ganglion cells showed no pathologic changes. In the Holzer preparation, the fas- 
ciculus gracilis on the right side showed an intense area of gliosis (Pig. 2). Slight 
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Pig. 1. — Transverse sections of tlie spinal cord showing complete demyelination 
of all the fiber tracts from tlie fourth to the sixth dorsal segment (C and D). At 
D-J, segment (C) tlie fibers of the gray matter and those bordering it appeared 
spared. The sections above tliis level showed an ascending degeneration (A and B). 
In sections immediately below the complete areas of demyelination, tlicrc were 
patchy areas of degeneration of tlic postei-ior columns (JS) and marked destruction 
of practically all the venti'olateral tracts. In the lumbosacral region tlicrc was a 
descending degeneration (P). 



Fig. 2. — Gliosis in area of demyelination. Holzer stain. 
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gliosis was also found in llio lateral and anterior pyramidal tracts. In the lumbo- 
sacral region there was a descending demyolination of the lateral pyramidal tracts 
(Pig. 1, P) ; the anterior pyramidal tracts were only .slightly involved (Pig. 1, F). 
With higher magnification the sections at tlie level of the lesion disclosed a few 
myelinated fibers within the anterior horns; the other fibers were completely de- 



Flg. 3. — Dilatation of vessels lined by a single layer of endothelial cells in area of 
degeneration. Notice the deposits of iron pigment. Cresyl violet stain. X50. 



Fig. 4. ^Diminution in the number of anterior horn cells. Some appear as shadow 
cells; others are pyknotic or are completely destroyed. Cresyl violet stain. X200. 

myelinated. The cord at this level did not have a honeycombed appearance but w’as 
filled with proliferating and dilated vascular channels (Pig- 3). The gray matter 
was filled with blood pigment (Pig. 3). Some of the fibers within the anterior 
roots were slightly demyelinated. In the cresyl violet preparation, the meninges 
appeared thickened and were filled with polymorphonuclear leucocytes, plasma and 
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endothelial colls and proliferating arachnoidal and fibroblastic cells. The inflam- 
matory process, athougli predominantly limited to the meninges, involved slightly 
the periphery of the cord and the anterior and posterior roots. Proliferation of 
the smaller intraspinal arteries in the gray and in the white matter was also noted. 
The entire transverse section of the cord was filled with plump astrocytes, gemiistete 



Pig. 5. — Fatty deposits in the cord and in the perivascular spaces. Sudan III stain. 

X50. 



glia cells and occasionally compound granular corpuscles. The ganglion cells of the 
gray matter were diminished in number and showed various pathologic changes such 
as shadow cells, complete chromatolysis, shrinkage and pyknosis (Pig. 4). Some of 
the anterior horn cells were well preserved. In the sections stained with the Sudan 
III preparation, the areas of demyelination were filled with compound granular 
corpuscles, loaded with fat. Some of these showed a tendency to collect in the 
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pcrivascuhir spaces (Fig. 5). The gray mailer at this level contained small fatty 
deposits. In the longitudinal sections, the mj'clin sheaths showed various types of 
pathologic change.s, such as swelling, fragmentation or complete disintegration, while 
in the Bielschowsky preparation the axis cylinders were either swollen, beaded, tor- 
tuous, or fragmented (Fig. G). Knob-like projections and corkscrew processes were 
also noted. At the fourth dorsal segment the pathologic process, except for the 
.sparing of the white fibers in the gray matter, was the same. At this level, however, 
in the cresyl violet preparation, there were no dilated vascular channels and no 
extravasation of blood or collectnons of blood pigment. The ganglion cells, al- 
though some showed pathologic changes, were in general better preserved. The 
cord was filled with numerous glia cells of the astrocytic variety; compound granular 
corpuscles and plump astrocytes were more prominent at the periphery of the cord. 
In the cre.syl violet preparation of the upper thoracic and lower cervical regions, 
as at the fifth and sixth dorsal segments, there were dilated vascular channels, ac- 
cumulation of blood pigment, and moderate pathologic changes in the ganglion 
cells. 

COMMENT 

The history of an antecedent osteomyelitis and the onset with pain 
in the hack and girdle sensations suggested to some observers an extra- 
medullarj’- process, possibly a recurrence of the osteomyelitis in one of 
the vertebrae. The roentgen studies, the cerebrospinal fluid findings, 
and the negative results of laminectomy ruled out this diagnosis. The 
condition was later considered to be either a vascular myelopathy or 
a myelopathy due to pregnancy. Clinically, the patient presented a 
level lesion of the spinal cord, unless one is willing to accept as evidence 
of dissemination the ocular movements, described at one time as nystag- 
moid, and later as true nystagmus. In view of the tropliie ulcer and the 
cystitis, it was impossible to determine on clinical grounds whether the 
progression in the neurologic signs was due, to an ascending infection, 
or to the continued activity of tlie original noxious agent. 

The meningo-myelitic process which developed shortly before deatii 
mu.st be considered apart from the main pathologic process which was 
found at the fiftli and sixth dorsal segments. The meningitis was the 
end-result of the ascending infection from the decubitus ulcer and the 
fistula which extended into the subarachnoid space. The process at the 
level lesion was myelopathic in nature and consisted of breaking-down of 
the myelin sheaths and axis cylinders and a moderate gliosis. The 
numerous proliferating and dilated vascular channels found at this 
level and in the upper dorsal and lower cervical regions were the end- 
result of the destruction of the cord and the attempt at repair. Such 
a process is not uncommonly seen in myelopathies due to toxic processes 
or vascular disease. The pathologic picture considered in its entirety 
conformed to that seen in the toxic myelopathies. 

Case 2. — ^K. K., a primipara, aged twenty-two, was well up to the seventh month 
of pregnancy in March, 1933. She had been observed every two weeks before that 
time in a prenatal clinic and found normal in all respects. One morning she felt a 
sudden pain between the shoulder blades followed soon after by a burning sensa- 
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tiou over the back. A few minutes later she was unable to stand and the lower half 
of her body felt numb. Sixteen daj’s later a low forceps delivery was carried out. 
The puerperium was nornml. At the maternity hospital, a neurologic examination 
is said to have disclosed a complete transverse lesion of the cord. 

About a month later, she was observed at a neurologic hospital. She then showed 
a sensory level at the fifth doi'sal .segment, a jjaraplcgia, bilateral Babinski signs, 
absent abdominal reflexes, and urinary incontinence. A spinal tap yielded a normal 
manometric response. The cerebrospinal fluid was normal. A blood count showed 
a hemoglobin of 58 per cent with 2,SG0,000 red blood cells. The color index was 1. 
The smear showed macrocytosis, microcytosis, and poikilocytosis. The bleeding and 
coagulation time was normal. The test for fragility of the red blood cells was in- 
terpreted as showing markedly increased fragility (onset at 0.48 per cent, complete 
at 0.38 per cent). The gastric analysis showed absence of free hydrochloric acid. 

The patient was given iron compounds and responded very well. Her course was 
complicated by the development of a cystitis, following upon the initial retention 
of urine and subsequent overflow incontinence. Gradually she improved. 

The impression at the time was that the patient had suffered either from an 
atypical hematomyelia or from thrombosis of the anterior spinal artery. 

She was admitted to the Montofiore Hospital in November, 1933. At that time 
she showed a sensory level at the fourth dorsal dermatome, with diminution of all 
forms of sensation below that point. The motor status showed a spastic paraparesis 
in extension Avith occasional spontaneous flexion movements in the limbs. The deep 
reflexes Avere absent and the Babinski sign AA-as bilaterally present. There was per- 
sistence of urinaiy incontinence and of cystitis. The gastric analysis again .shoAA'ed 
an achlorhydria. The red blood count Avas noAv 4,250,000 and the hemoglobin 75 
per cent. 

The patient Avas obserA’cd for six months at the hospital. She showed signs of 
improvement during that period. Her status shortly before her discharge disclosed 
the following findings: The patient Avas able to stand unsupported and Avalked 
Avith the aid of a cane. There Avere occasional urgency of urination and incon- 
tinence. The motor status Avas unchanged. Sensation: There aa’us a sensory IcA'el 
for pain and temperature at the fourth dor.'jal dermatome, the disturbances being 
less marked than they AA'ere. Touch AA'as normally perceived. Vibration Avas A’ery 
slightly diminished beloAV the level. Position sen.se Avas intact except for occasional 
errors in the Iocs of the left foot. 


COMMENT 

In this case there Avas, in addition to the neurologic disorder, an ab- 
normal hematologic picture. The absence of free hj^drochloric acid and 
the favorable response to therapy with iron suggested a hypochromic 
anemia, such as not infrequently sets in during pregnancy. The high 
color index AV'as not characteristic of this condition, hoAvever. It Avas 
the opinion of the hematologi.st that a secondaiy anemia of pregnancy 
existed. Whether the same factor which precipitated the myelopathy 
also was responsible for the abnormal blood picture remains an open 
question. 

In the absence of histologic .studies, one can mei’ely speculate on tlie 
character of the underlying pathology in this case. A vascular lesion, 
perhaps a thrombosis of a spinal ve.ssel, Avas considered by some ob- 



NEEDLES-UAVISOK : DISEASE OE SPINAL COED IN PKEGNANCY 


59 


servers. Tliat a tliroinbosis of a spinal ve.sse] produced tins picture ap- 
pears to us extremely unlikely, since the area affected does not corre- 
spond to the distribution of any one spinal vessel. A bemorrbagc into 
the subslanec of the cord is a jiossibility. As will be ])ointed out below, 
however, the occurrence of a hemorrhage into the cord would not neces- 
sarily rule out a toxic factor as the jirimary cause of the disturbance. 

DISCUSSION 

From the clinical standpoint, the subject of myelopathy of pregnancy 
was dealt with comjn-ehensively by Hosslin^ in 1904. He ]>ointed out the 
necessily of dislinguisliing a true myelopalliy of pregnancy, in wliich 
there is a direct causal relationship between the pregnancy and tlie 
myelopathy, from other conditions in which the pregnancy is merely 
coincidental, as in tumors of the spinal cord, or disorders in Avhich the 
pregnancy acts merely to precipitate or to exacerbate an independent 
neurologic disease, such as multiple sclerosis. Hosslin cited twenty eases 
of myelopathy of pregnancy, in five of wliich tlie condition recurred 
in subsequent pregnancies. In one instance, the patient, after three 
normal pregnancies, suffei’ed five attacks of myelopatliy, tliree of them 
occurring during pregnancy and two unassociated with gestation. In 
another ease, myelopathy occurred soon after tlie termination of the 
sixth pregnancy, in the third month of the scventli jiregnancy, and again 
.shortly after the eightli delivery. Similarly, in the case of Windscheid, 
myelopathy set in after the fir.st delivery, M'ith a recurrence four weeks 
following the second delivery. Hosslin thought that there was sufficient 
evidence to indicate an immediate causal relationship between the preg- 
nancy and the myelo])athy, and postulated toxins liberated during preg- 
nanc.y or the puerperium as the responsible agent. 

Since Hosslin ’s contribution, several reports on this subject have 
appeared sporadically: Eosenberger and Schmincke,^ Krupp,^ Schu- 
mann and Fist,"* Good,"’ Marincsco,’’ Alpers and Palmers," Siiitzer,® Fray- 
man,” and Ha.ssin and Ettlcson.'" Spilzer, reviewing tlie subjeci in 
1932, was able to collect only twenty additional cases since Hasslin’s 
report of twenty cases in 1904. 

Clinically, myelopathy of pregnancy is characterized by the follow- 
ing features : The condition may develop in the course of the first preg- 
nancy or only after several normal pregnancies have already occurred; 
the onset may occur during pregnancy, immediately postpartum, or later 
in the puerperium. While it may set in during any part of pregnancy, 
it more commonly occurs during the latter half. The onset may be 
sudden or gi’adual. Hosslin expressed the opinion that the more acute 
the onset, the worse tlie prognosis, but tliat this is not invariably so is 
evident from a study of our own cases in which the more severe and 
eventually fatal myelopathy followed upon a gradual onset. Usually 
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tliere is no rise in temperature, nor are tliere any otJier constitutional 
signs to suggest an infectious process. The neurologic picture varies. 
There may be signs of a level lesion of the spinal cord, complete or in- 
complete, or the process may involve the cord diffusely at different levels. 
Spitzer distinguishes a cervical, dorsal, lumbosacral and disseminated 
type of myelopathy as well as a funicular type in which the dorsal and 
lateral columns are involved. In some cases the medulla oblongata 
has been implicated. The outcome also varies. There may be complete 
restitution of function, partial recovery, or progression and death, the 
latter resulting usually from complicating bed sores or cystitis with 
ascending infection. In Spitzer ’s review of forty cases, the mortality 
was 22.5 per cent. The tendency to recidivism in subsequent pregnancies 
has already been mentioned. In this respect, myelopathy of pregnancy 
resembles certain other complications of pregnancy, such as peripheral 
neuritis, lesions of the optic nerve, and icterus neonatorum. 

Considerable diversity of opinion exists regarding the underlying 
etiologie factors in myelopathj’- of pregnancy. A toxic or an infectious 
process has been held responsible by some observers. Others favor a 
vascular etiology without specifying further just what the basis of this 
vascular disturbance may be. 

It seems to us difficult to explain the occurrence of myelopathy of 
pregnancy on the basis of an infectious process; not because of tlie 
customary absence of any history or signs pointing to an infectious 
disease — since it is well recognized that infections of the nervous system 
may occur without frank evidence of infection elsewhere in the body — 
but because of the tendency of a considerable proportion of these 
cases to recur in subsequent pregnancies. The dramatic improvement 
that takes place in many of the eases after the pregnancy is inter- 
I’upted or labor occurs also suggests an intimate relationship between 
pregnancj’' and a moderate myelopathy, rather than some fortuitous 
infectious process. As already indicated by one of us (Davison^^), 
mild toxic substances may not produce extensive and permanent dam- 
age to the spinal cord. 

It is conceivable that the termination of pregnancy suspends the 
further action of the toxin before irreparable changes have oecuiTed, 
thus permitting reparative processes to take place. The same objec- 
tions apply to a vascular etiology. One is led to inquire what kind of 
vascular disease would make its appearance during a pregnancy, clear 
up sufficiently following this to allow partial or complete restitution 
of function, only to reappear in a succeeding pregnancy. In those 
cases in which a complete or almost complete level lesion exists, it is 
difficult to understand how occlusion of one spinal vessel can be held 
responsible, since the cord is supplied by the anterior and posterior 
spinal arteries as well as by arteries entering at the lateral margins. 
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To assume that all of the vessels at one level of the cord are simul- 
taneously involved, while vessels at other levels are spared, seems 
strained. 

Accepting, for the moment, the possibilit.y of a vascular etiology, 
one is also led to inquire whether the A'aseular disease itself must not 
he secondary to some other factor since, in these cases, there is no 
preexisting generalized vascular disease, hypertension, sjqihilis, car- 
diac pathology, or any other condition predisposing to a vascular 
accident. 

One argument adduced for the likelihood of vascular disease of the 
cord is the sharp level lesion that occurs in some of these cases. It is 
generally held that toxic and infectious processes give rise to more or 
less disseminated lesions of the cord, and that a .sharp level lesion 
indicates implication of a ve.ssel at that level. The occurrence of a 
level lesion would not rule out a toxic process, hoAvever, if the vascu- 
lar pathologj" were secondary to the action of toxins on the vessel 
wall. In that case, instead of thinking in terms of a vascular or a 
toxic factor, one must think iu terms of a vascular and a toxic factor. 

At the risk of venturing further into fields of speculation, still an- 
other possibility that must be entertained as at least a contributory 
factor in myelopathy of pregnancy is some form of dietary insuffi- 
cienc3L Numerous studies recentlj’- made point to a vitamin B de- 
ficiency as the underl.ving factor in gestational neuritis. Iu these 
cases hyperemesis is almost eonstantlj’- present, so that a vitamin de- 
fieiencj^ undoubtedlj’’ exists. While Ammiting is not a factor in the 
cases of mj^elopathj^ of pregnanejq the possibility of a dietary inade- 
quaej’- is not thereby’- precluded. During pregnancj’^ the Autamin re- 
quirements of the mother are increased. At the same time there may 
be faulty metabolism and absorption of foods due to the diminished 
secretion of gastric juices. In experimental aAutaminosis, finally, lesions 
of the nervous sj’-stem, both degenerattye and hemorrhagic, and hence 
similar to those found in myelopathy of pregnanej’', liaA'e been observed. 

It Avould seem reasonable to suppose that pathologic studies might 
shed some light on this obscure problem. That the problem from the 
standpoint of the pathologist also offers difficulties is soon apparent, 
since various pathologists, confronted bj'" certain findings in the spinal 
cord, may offer entirely different interpretations of these findings. 
It is known, for example, that in toxic mj’-elopathy of infectious 
myelitis, circulatory distui’bances may play a role and produce a pic- 
ture indistinguishable from ordinary vascular myelopathy. In cases 
in Avhich some pathologists Avould hold the vascular supply primarily 
responsible, others might question AAdietlier the blood vessels have not 
been concomitantly affected Avith the parenchyma, or even secondarily 
affected after the parenchyma Avas alreadj'- damaged. The fact that 
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tlie patliologist views the specimen long after the acute process has 
subsided does not simplify matters. The fpiestiou also whether a 
process is infectious or not is often open to dispute. In the chronic 
phase, perivascular infiltration may have disappeared, ivliile on the 
other hand, the mere presence of such an infiltration need not indicate 
a true infectious process hut merely a response to tissue damage of 
any sort, the so-called “symptomatic inflammation” of Spielmeyer. 
In this connection, one of us (Davison^^’) has pointed out the need for 
caution in interpreting perivascular infiltrations as evidence of an in- 
flammatory process, since special histologic studies have shown that 
cells considered as lymphocytes may really he fat-laden glia cells 
(compound granular corpuscles). 

Bearing all these ditfieidties in mind, we have ventured an inter- 
pretation of the histopathologic findings in oiu' ease and concluded 
that the process is toxic in nature. At the same time we envisage the 
possibility that some form of vitamin deficiency may he at least a 
contributory factor. 

The number of cases of myelopathy of pregnancy that have been 
studied with sufficient care to serve as a basis of comparison with 
our case is exceedingly small. For this reason it is advisable to review 
them briefly. 

In the case described by Hamill,i2 the disease occurred in a primipara fourteen 
days after labor. The lower limbs were first involved, later the upper limbs. There 
was a sensory level sliglitly above the umbilical region, with anesthesia below that 
point. The patient died five days after the onset, in coma. Postmortem e.xamination 
disclosed an acute diffuse hemorrhagic “myelitis,” the lower dorsal and upper 
lumbar regions of the cord being most affected. In these regions the nerve fibers 
had disappeared; the cells in the anterior horns of tlie gray matter were swollen and 
shapeless. Eosenberger and Schminckes described a case of “myelitis” occurring 
in a primipara during the third month of pregnancy. At first there was involvement 
of the lower limbs; this later spread to the upper limbs. There were a sensor}' 
level at the region of . the nipples, bilateral pyramidal tract signs, and vesical dis- 
turbances. Later, bulbar ' signs appeared. The histologic study of the spinal cord 
disclosed disseminated lesions of a “parenchymatous degenerative” nature, more 
marked in the cervical and less marked in the thoracic and lumbar segments. Both 
the gray and the white matter were affected. BauclGs described the case of a 
primipara who, eight days after labor, developed bulbar signs in the form of 
dysarthria and dyspha^a followed shortly by diplopia. Death occurred within a 
few days. Histologic study disclosed perivascular infiltrations of lymphocytes in the 
medulla oblongata and in the quadrigeminal plate. In the upper cervical region of 
the spinal cord, similar perivascular cuffing was present in the gi’aj’ and white sub- 
stance and in the meninges. The ganglion cells were unevenl}' colored, but did not 
show frank signs of degeneration. Hassin and Ettlesonio more recently reported 
a case of myelopathy occurring during pregnancy in a girl of nineteen. A history 
of antecedent syphilis and the occurrence of an upper respiratory infection at the 
time of onset of the myelopathy were complicating factors. The neurologic status 
showed a level lesion with a flaccid paraplegia; pain and temperature sensations 
were lost up to the level of the umbilicus; there was also vesical incontinence. In- 
fection from bed sores led to death. There was no glossitis nor a blood picture 
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characteristic of pernicious anemia. A gastric analysis was not performed. 
Histologic study showed changes in the lateral columns with only mild involvement 
of the posterior columns of the cord. “The changes were not those of syphilis 
or of inflammation. . . They were degenerative, of the type observed in subacute 
combined degeneration of the spinal cord; Ihej’’ resembled nothing else.” The 
authors tliought the picture of subacute combined degeneration of the cord found 
in this case miglit be a manifestation of a toxemia of pregnancy. Of these cases, 
tlie one re])ortcd by Bauch clinically and pathologically suggests the diagnosis of a 
bulbar poliomyelitis. In the three remaining cases the pathologic process was de- 
generative or hemorrhagic in nature. These resembled in many re.spects our first 
case. Tlie etiology was most likely toxic in nature. 


SUltlJIARY AMD CONCLUSIONS 

One case of myelopathy of pregnancy, studied clinieopatliologically, 
and another observed clinically, are reported. 

A survey of previous histologic reports has shoAvn tliat the under- 
lying pathologic process is degenerative or hemorrliagic in nature. 

Reasons for believing that myelopathy of pregnancy may be due to 
some toxic factor, the exact nature of vdiicli remains as ^'’et undeter- 
mined, and that ^^.tamin deficiency may pla.y a contributory role in 
the production of the disease, have been presented. 
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Burr, Hill and Allen as the first demonstrated by means of a vacuum-tube 
potentiometer, in the rabbit, a change in the electrical potential immediately preced- 
ing the rupture of a ripe follicle. Eeboul, Eriedgood, and Davis confirmed these 
significant observations on rabbits. 

Eock, Eeboul, and Wiggers describe in this paper in great detail a parallel 
observation made on a regularly menstruating woman. Histologic examination of 
follicular tissue and endometrium obtained during a required laparotomy proved 
that voltage changes, quite similar to those observed in the ovulating rabbit, also 
in this patient seemed dependent upon the rupture of a mature follicle. 

Hugo Ehrenfest. 



FUNCTIONAL UTERINE BLEEDING WITH SPECIAL 
REFERENCE TO THAT ASSOCIATED WITH SECRETORY 

ENDOMTRIIBI 


Howard W. Jones, M.D., Baltimore, Md. 

(From, the Department of Gynecology of the John HopMn^ Hospital and Unwersity) 

T^ROM time to time there has appeared in the literature evidence which 
A would seek to explain functional uterine bleeding on a basis other 
than that of endometrial hyperplasia. Whether or not such an entity 
or entities exist is a matter of controversy. Graves^ states that “typical 
dysfunctional metrorrhagia is almost always associated with endometrial 
hyperplasia.” Novak® agrees and says that “histologic examination of 
the endometrium in eases of functional hemorrhage, almost always re- 
veals the picture designated as hyperplasia of the endometrium.” 

On the other hand there have been a series of papers tending to show 
that functional uterine bleeding can occur in the absence of an endome- 
trial picture of hyperplasia. However, there is a conspicuous absence 
of agreement among these authors as to the nature of the abnormalities 
(Table I). 


Table I. The Incidence of Functional TJteeine Bleeding Associated With 
Hyperplastic and Noniiyperplastic Endometrium 



NO. cases 

HYPERPLASIA 

NONHYPERPLASIA 

Kaufmann and Hoeck, 19263 

133 

45 

43% 

75 

55% 

Pluhmann, 1929^ 

90 

49 

54% 

41 

46% 

Anspach and Hoffman, 19345 

97 

53 

55% 

44 

45% 

Keene and Payne, 19346 

500 


23% 


77% 

Traut and Kuder, 19357 

100 

68 

68% 

32 

32% 

Hamblen, 19368 

Present study, 1937 

358 

102 

28% 

256 

72% 

83 

52 

63% 

31 

37% 


The great variation in the incidence of hyperplasia probably depends 
on individual opinion in diagnosis of hyperplastic endometrium and the 
variation in types of cases included in the nonhyperplastic group. 

Pankows in 1924 described 3 cases of abnormal bleeding in whicli he thought 
there -was a characteristic endometrial picture. Here the endometrium had no 
epithelial surface. The stroma was compact and infiltrated with round cells and 
blood. The glands were collapsed, but there was no evidence of secretion. Pankow 
supposed that there was a delay in the regeneration of the endometrium. 

In the studj’ of Kaufmann and Hoeck, published in 1926, the pathologic findings 
of the endometrium in 133 cases with abnormally profuse bleeding are described 
in detail. They point out that there is no characteristic clinical history associated 
with any of the pathologic pictures presented. Hyperplasia was found in 58 cases. 
The remainder are grouped into 6 types as follows: 

1. Six cases showed abnormal shedding of the endometrium. The surface is 
irregular and humpy. Tlie stromal cells are compact and the nuclei are small. The 
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glands assume bizarre forms and are many times star-shaped. The lumina are filled 
with secretion. The protoplasmic edge of the epithelium is irregular, the nuclei 
are at the base of the cell and glycogen can be stained in the secretion and in the 
cells. The authors consider that there is an incongruity between the actively func- 
tioning glands and the inactive appearing stroma. 

2. In 14 cases the diagnosis of " f unctionlcss endometrium” is made. Here the 
endometrium is covered with a smooth surface. The gland.s are procumbent, but 
without irregularity in form. The epithelium is cylindrical, the protoplasmic edge is 
sharp and the protoplasm itself is dark and not translucent. The nuclei occupy 
the greater part of the cell. The stroma is rich in nuclei and fibers. The capillaries 
arc abnormally dilated. On the one hand this is differentiated from interval en- 
dometrium b}’ the delicately active stroma and clear cytoplasm of the latter. On 
the other hand it is differentiated from atrophic endometrium by the general shrink- 
ing of the stroma of the latter and the atrophic appearing nuclei. In this group 
of cases, the correlation betAveen the ovarian cycle and that of the uterus seems to be 
lost and there is no evidence of any cyclic activity on the part of the endometrium. 

3. In 20 cases, most of them at tlic menopause, a diagnosis of atrophic endome- 
trium is made. Here there is a generalized shrinking process of the stroma with 
collagen fibers and shrunken nuclei. The glands are scattered irregularly through 
the rigid stroma. 

4. In 13 cases tlie endometrium is described as normal except for congestion. 
However, in only two cases could a cause for the congestion be discovered. In 
these the patients were suffering from myocardial insuflSciency. A restoration of 
circulatory compensation corrected the irregular bleeding. 

5. In 18 cases the endometrium is considered normal. Tlie ifimse is not described. 

G/ In 4 there was a marked chronic endometritis. 

It will be noted that Kaufmann and Hoeck have drawn fine pathologic lines. In 
the present study this classification was kept in mind, but it must be said that it 
was ditficult to identify these finely differentiated endometrial types. 

Banieckijio from the same Berlin clinic as the above authors, published a series 
of cases (32) with the characteristic endometrial findings of irregular shedding as 
originally described by Kaufmann and Hoeck. Tlie clinical histories and the 
microscopic findings with several photomicrographs are presented. 

In this country Muhmann found that there was little correlation between any 
one type of bleeding history and a special type of endometrium. In 90 cases Fluli- 
mann found 6 endometrial pictures: hyperplasia, 54 per cent; endometrial polyp, 
3 per cent; simple hypertrophy of the endometrium, 2 per cent; endometritis, 8 per 
cent; atrophy, 6 per cent; normal endometrium, 27 per cent. In this latter gi’oup no 
statement is made of the endometrial phase. In contradistinction to Kaufmann 
and Hoeck and to Banieeki, Pluhmann did not diagnose irregular shedding, function- 
less endometrium or edematous endometrium although there is no reference to either 
of these papers in Mulimann ’s article. In over 85 per cent of his cases of functional 
bleeding, the endometrium was found to be either hyperplastic or normal. As noted 
above, Pluhmann included endometrial polyps and endometritis in his series of func- 
tional bleeding. Many authors Avould exclude these from such a group and if this 
were done, in over 91 per cent of his cases the endometrium would be either normal 
or hyperplastic. 

Anspach and Hoffman in 1934 described the endometrial findings in 97 cases of 
functional bleeding. In agreement Avith practically everyone who has published 
on this subject, they found that there Avas no correlation between any one type 
of bleeding and the endometrial picture; 31 are associated with premenstrual en- 
dometrium. This high percentage (70 per cent) may be due to the fact that care 
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was taken to curette before the expected period of bleeding. Where bleeding was 
irregular, curettage was performed irrespective of the flow. The remaining ' cases 
showed either normal interval or atrophic endometrium. These workers noted some 
variation in the phase of the endometrium in difCerent portions of the scrapings, 
but did not consider them significant enough to group together as an entity. 

Keene and Payne also in 19:54 reported the findings in 500 cases of functional 
uterine bleeding. All types of bleeding history are represented. Table II from 
their paper summarizes their results. There was a 23 per cent incidence of hyper- 
plasia in the whole series. Pha.ses of the normal endometrium are not reported. 


Table II 


NO. CASES 

NORMAL 

ENBOME- 

TRIUM 

HYPER- 

PLASIA 

INSUPF. 

TISSUE 

EDEMATOUS 

ENDOME- 

TRIUit 

CHRONIC 

ENDOME- 

TRITIS 



% 

% 

% 

% 

% 

Menorrhagia gi'oup 

190 

70 

12 


1.5 

0.5 

Metrorrhagia group 

310 




1.5 

2.5 


Traut and Kuder in 1935 described 11 patients, the endometrial findings in whom 
corresponded with that described by Kaufmann and Hoeck and enlarged upon by 
Baniecki and called by them irregular shedding of the endometrium. Traut and 
Kuder state, “it would seem probable that in this type of menorrhagia we may be 
dealing with nothing more complicated than a very much prolonged menstrual 
period.” With this we fully agree and would further point out that the descrip- 
tion given by them and by the earlier workers could apply to endometrium obtained 
from a normally menstruating uterus. In our opinion there is nothing characteristic 
about this endometrium which would allow it to be set apart as a pathologic 
entity. 

In this same paper Traut and Kuder describe a series of 21 cases of a new 
pathologic group and called by them irregular ripening of the endometrium. The 
pathologic point of departure is a variability of the phases of the endometrium 
in different areas of the same uterus. In order to make this diagnosis, both a 
secretory and nonsecretory phase must be identified. While the present study is 
primarily concerned with functional uterine bleeding from secretory endometrium, 
we have encountered only minor degrees of variabiUty. Many further observations 
must decide the significance of this possibility. In several cases we have studied, 
in which the diagnosis of irregular ripening of the endometrium was considered, 
we could not convince ourselves that relatively large bits of tissue showing interval 
or mild hyperplasia in otherwise secretory endometrium were not fragments of 
endometrial polyps. Tlie diagnosis of endometrial polyp from curettings is not 
made as frequently as one might suiipose, considering the not infrequent finding of 
polyps in uteruses where the whole specimen is available for study. 

Hamblen has recently attempted a functional classification of uterine bleeding 
from a histologic examination of the endometrium in correlation noth clinical data 
and therapeutic response. His classification is based on the theory that menstrual 
bleeding occurs during cyclic phases of relative estrin deficiency. He likewise 
assumes that irregular and often acyclic phases of relative estrin deficiency occur 
resulting in functional irregularities. 

Table III, com])iled IToni Hamblen, summarizes tlie results in 358 
patients divided according to tvhether or not the patient was bleeding 
when the specimen was obtained. 
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A «ivcn ca.sc i.s diagnosed as iielonging to any of these functional 
classes according 1o its endometrial pattern. Anestrin phase is diag- 
nosed from atrophie endometrium, regular estrin phase from post- 
menstrual or interval endometrium. An irregular pattern with individ- 


Tablk III 



BMEBING 

NOT 

BLEEDING 

Ilypoestrin or anestrin phase 

;ls 

.38 

Eegnlar e.strin phase 

G 

10 

Phase of irregular estrin action 

;u 

GO 

Phase of prolonged acyclic estrin aclion 

()S 

34 

Progestational phase following ineguiar Cfrtrin action 

.<5 


Progestational phase following prolonged acyclic estrin action -1 

Progestational Ideeding phase Avith irregular or inconiploto tissue 

9 


shedding S 

Progostaf ional bleeding jiliase willi usual (.issue loss 9 


ual variations in different; portions of the endometrium is thought to 
result from “irregular'’ estrin action. Prolonged estrin action yields 
classical endometrial hyperplasia. Patchy ])rogestational change in 
either of the latter two tyiies iilaces that case in the appropriate group. 
The two progestational bleeding phases depend upon whether or not 
there is abnormal tissue loss. 

A functional classificatioiT of uterine bleeding is very desirable, and 
useful as a working guide to therapy. However, before such a classifica- 
tion is finally worked out, many more endocrinologic observations must 
be made. The assumption of what is happening to the liormones by an 
examination of the endometrium may be misleading. 

FUNCTIONAL BLEEDING WITH SECRETORY ENDOMETRIUM 

A consideration of the literature serves to show the variation in the 
endometrial findings especially those cases not associated with hyper- 
plasia. As pointed out some authors deny, the existence of functional 
bleeding except in the presence of endometrial liyperplasia. Therefore 
as distinct from hyperplasia we liave .studied a series of 41 eases from 
the records of the Gynecological Department of tlie Johns Hopkins Hos- 
pital in which functional uterine bleeding seems to be associated with 
secretory endometrium. As far as can be determined b.y bimanual and 
speculum examination all local causes such as cervical polyps, myomas, 
carcinoma, inflammatory conditions of the uterus and adnexa Avere 
excluded. Two cases in Avhich .small cystic ovaries Avere palpated and 
Avhich AA'ere aAmilable for examination are included. Cases Avith hyper- 
tension Avere not included. 

INCIDENCE 

From histologic examination of the endometrium, Ave have found it 
impossible to group all cases into those associated Avith hyperplasia or 
those associated Avith secretory endometrium. There is a group remain- 
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ing diagnosed as postmenstrual, interval or atrophic. It is not felt that 
this residue should be subdivided as entities for it is clear that some 
cases in this group may in reality belong to either of the other two. 
Postmenstrual or interval endometrium may be found in a given case 
which at a previous curetting liad shown classical endometrial hyper- 
plasia. This does not necessarily mean that there has been a change in 
the endocrinologic background. This finding would be possible if the 
characteristic hyperplasia pattern had been shed and there had not 
yet been time to rebuild beyond the normal appearing postmenstrual 
or interval pattern. On the other hand it is quite possible that these 
same eases might, had they been curetted at another time, show secre- 
tory cliange. Atrophic endometrium is normal after the menopause. 
Many authors have made tins diagnosis in almormally bleeding women 
during active menstrual life. When atrophic appearing endometrium 
is found under these conditions it may represent scanty material ob- 
tained from the basalis and perhaps a little from the functionalis and 
thus the tell tale part of the endometrium has already bled away, so 
that here too these eases maj’- in reality belong to either the hyperplasia 
or secretory group. 

With these facts in mind a consecutive series of 83 cases of functional 
bleeding was studied, in order to determine the incidence in this clinic. 
This series of 83 cases is separate and distinct from the 41 cases chiefly 
studied in this report. The following diagnoses were made: 


1. Endometrial hyperplasia 

2 . Secretory endometrium 

(late interval, premenstrual, menstruating) 

3. Belonging to neither (1) or (2) 
(postmenstrual, interval, atrophic) 


52 

63% 

14 

17% 

17 

20% 


AGE OF OCCURRENCE 

Functional uterine bleeding with secretory endometrium may occur 
almost at any time from the menarche to the menopause. The extremes 
in the series under analysis are seventeen and forty-nine. It should be 
pointed out that these figures apply to the ages of the patients when 
they were seen at the hospital and not to the age when abnormal bleeding 
began. This latter age can easily be determined from a study of the 
clinical history. It is obvious that these two figures in any one case 
may differ by several years. Table IV shows the number of cases by 
five-year intervals both on admission to the hospital and at the onset 
of abnormal bleeding. 

This reveals an interesting clinical fact, namely that over half the 
cases (61 per cent) occur between the ages of twenty-five and thirty- 
nine, in sharp contrast to the age incidence of hyperplasia bleeding 
which occurs at the extremes of menstrual life and especially over forty. 
In Schroeder’s series of hypei’plasia, 77.8 per cent are over the age of 
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forty. On tlie other hand 76.6 per cent of this series are below the age 
of forty. Taking into consideration the much more frequent actual 
occurrence of hyperplasia, we see that if a woman under the age of 
forty is found to have functional uterine bleeding there is almost an 
even chance that secretary endometrium will be found. However, if 
^he is over the age of forty the chances are overwhelmingly in favor of 
hj^perplasia. 

Table IV 


AGE 

NO. CASES UPON 
HOSPITALIZATION 

NO. CASES AT 

ONSET OF SYMPTOMS 

Below 15 

0 


3 

7% 

15-19 

2 

5% 

4 

10% 

20-24 

4 

10% 

3 

7% 

25-29 

8 

18% 

7 

16% 

30-34 

7 

16% 

9 

25% 

35-39 

10 

28% 

7 

16% 

40-44 

7 

16% 

6 

14% 

45-49 

3 

7% 

2 

5% 


41 


41 



CLINICAL HISTORY 

There is no characteristic menstrual history altliough there are three 
more or less distinct types of alteration : 

1. Increase in amount and duration of flow with normal interval with or without 
intermenstrual bleeding. 

2. Increase in amount and duration of flow with shortened interval with or without 
intermenstrual bleeding. 

3. Irregular bleeding. 

1. The simplest alteration is an increase in the lengtli and amount of 
flow with no alteration in the interval. Twenty patients fall into this 
group. For this study no patient was included that had bled less than 
eight days. This excluded a large series of borderline cases where 
periods were increased from three to four days to from five to seven days 
and a group in which the patients complained of an increase in flow 
with a normal duration. It should be pointed out that although the 
alteration was considered too trivial to be included in the study, it was 
considered important enough by the patient to consult a physician. 
3uch eases perhaps represent the earliest alteration from normal. Seven 
patients with simple menorrhagia also complained of intermenstrual 
bleeding. 

2. In 10 patients the interval was shortened, in one patient being 
fourteen days. In the majority of these menstruation was also pro- 
longed. 

3. Eleven patients had irregular bleeding, one as long as forty-two 
days. In many of these the first alteration was menorrhagia, then short- 
ening of the interval and finally complete derangement of the cycle. 
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ENDOMETRIAL FINDINGS 

Hitschmaiin and Adler were among tlie first to correlate the cyclic 
changes in the endometrium. These authors suggested a division of the 
menstrual cycle into 4 phases and with modification this division is used 
here. The interval phase is considered to have two subdivisions. In 
early interval, the surface epithelium is columnar, the glands are still 
relatively straight and the stroma compact. There is no evidence of 
a secretion. In late interval, the surface epithelium is still columnar and 
tall. The glands are wider and more tortuous and the epithelium of 
the glands has begun to show evidence of secretion as droplets in the 
cytoplasm. No endometrium can property be considered as late interval 
unless evidence of secretion is found. Such endometrium would usually 
be present, from soon after ovulation until the premenstrual change 
takes place, this happening according to Novak about the beginning of 
the last week of the cycle. 

In the premenstrual phase the surface epithelium is intact in the curet- 
tings and retains its high columnar form. The glands are extremely 
convoluted with a general corkscrew pattern. The lining cells are now 
quite flat, the inner border is irregular and the cytoplasm seems to melt 
into the gland lumen. The stroma cells are much larger and may 
resemble the early decidual cells of pregnancy. This resemblance may 
be so great that various authors have referred to them as pseudodeeidual 
cells. 

In menstruating endometrium the surface epithelium is normally 
absent. The glands are collapsed. The lining cells are flat and still 
show by the irregular border and cytoplasmic droplets the evidence 
of secretion. The stroma is shrunken, the cells are small and there is a 
general influx of wandering cells. 

In the 41 cases of this series, the endometrium obtained from curettings showed 
late interval in 10 instances, premenstrual in 24, menstrual in 7, while in 6 there were 
minor variations as will be described. Some cases have more than one curetting. 
The presence or absence of bleeding as well as the time of curettage in relation to 
the time of the menstrual cycle is of great importance in interpreting the endometrial 
findings. In some cases the bleeding is so irregular that the fundamental menstrual 
rhythm cannot be determined. 

In the 10 cases in which a clinical history of shortened menstrual interval was 
obtained, the diagnosis of late interval endometrium was made in S patients and 
premenstrual in 2. In all of these, in addition to the shortened interval, there was; 
menorrhagia and in 2 instances there was a slight amount of intermenstrual bleeding. 
When the findings are considered in relation to the histories of the individual patients, 
it seems that the interval has been shortened by bleeding occurring from endometrium 
wliich had not yet had time to undergo change into premenstrual phase. That this 
probably happens is illustrated by a forty-six-year-old patient who for six months 
had been having menorrhagia every three weeks. The patient was curetted on the 
first day of bleeding, and late interval endometrium was obtained. 

There are 20 patients with menorrhagia and a normal interval, among whom 
are 7 associated with intermenstrual bleeding, not severe enough, however, to mask. , 
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the fundamental menstrual rliythm. Six were curetted in the intermcnstrual interval. 
In each of these, normal secretory endometrium was obtained, corresponding to the 
calculated day of the cycle. One of the patients of the latter group, K. Mi (K62153), 
appeared in the gj'necologic dispensary June 25, 193G, complaining of very profuse 
menstrual periods. Since 3930 a curettage had been done 3 times and also a right 
oophorectomy and suspension with only temporary relief. Eeport from tlie hospital 
where laparotomy was performed stated that the right ovary was ‘ ‘ cystic. ’ ’ It is not 
known if a pathologic examination was made. The flow was now so profuse that 
the patient, who was a stenographer, could not work and had to remain in bed during 
the montlily flow. The phj'sician who saw this patient in the dispensary made a tenta- 
tive diagnosis of endometrial hj’pei’iflasia. Suction curettage, on the twenty-fifth 
day of the cycle, revealed well-developed premonstral endometrium. 

Six patients were curetted while bleeding. One, curetted on the second menstrual 
day, showed menstruating endometrium. Two others, one on the first and one on 
the second menstrual day, showed normal premenstrual findings. Of special interest 
are the three remaining patients, curetted on the ninth, thirteenth, and twentieth days 
of a prolonged profuse period. In each case secretory endometrium was obtained. 


i I T i 



Fig-. lA — (U59G94.) Curettings obtained on twenty-first day of continued menstrual 
period showing interval pattern with secretoiy epithelium. X75. 

So far it has been assumed that although there has been abnormal 
bleeding, the endometrium has continued to undergo its usual cycle. 
However, a consideration of the following case, in Avhich secretory en- 
dometrium was obtained on the twentieth day of bleeding suggests an 
alternate possibility : 

A thirty-five-year-old woman (Uo9694) entered the hospital Dec. 20, 1934, 
complaining of lower right quadrant pain and menorrhagia. Por the past few 
months periods had been lasting two or three weeks, interrupted occasionally by a 
period of normal duration. The lower right quadrant pain had been growing 
steadily worse. Last menstrual period November 30 to present. However, no note 
is made of bleeding at the ward examination, and it is definitely stated at the time 
of curettage on December 21 that no bleeding was present, so that the period may 
have ended. Previous menstrual period October 22 to November 1. Ether examination 
revealed normal pelvic organs except for a small cystic ovary on the right. As this 
was not thought to be large enough to cause the patient ’s lower right quadrant pain, 
only a curettage was done. The endometrium obtained was markedly secretory, al- 
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though it was not typical late interval or premenstrual (Pig. lA). The general 
pattern was that of interval with slightly tortuous glands, but without the corkscrew 
premenstrual pattern. The gland cells, however, showed very marked secretory ac- 
tivity. Postoperatively the patient had no further bleeding, but still complained 
of lower right quadrant pain. Cystoscopy revealed no cause for this in the right 
kidney or ureter. Accordingly, because of the above-mentioned cystic ovary, laparot- 



Fig. IB . — (U59694.) Endometrium twenty-seven days after curettings shown in 
Pis'. lA. Endometrium only 3 mm. thick and very compact. Cork-screw glands and 
active secretion. X60. 



Pig. 1C . — (U59694.) Wall of corpus luteum cyst associated with irregular bleeding 

from secretory endometrium. X75. 

omy was carried out Jan. 17, 1935. The uterus was found to be normal, the left 
tube and ovary had been removed. There were numerous adhesions binding the 
right tube and ovary to surrounding structures. There was a right hydrosalpinx 
about 1 cm. in diameter and in the right ovary was a “small” cyst with a thin 
yellowish lining. Sections showed normal uterine muscle. The endometrium was 
not over 3 mm. in depth. The glands had a well-marked corkscrew pattern and 
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secretory epithelium (Fig. IB). Section of the right ovary revealed a corpus luteum 
cyst lined with several layers of lutein cells (Fig. 1C). Diagnosis: Normal uterus, 
premenstrual endometrium, hydrosalpinx right, corpus luteum cyst of ovary, right. 
The possible interpretation of this finding will be considered below. 

Of the 7 cases of simple menorrhagia associated with intermenstrual bleeding none 
were curetted while having a menstrual period. Two of these, one on the thirteenth 
and the other on the twenty-first day showed late interval endometrium. Tlie others, 
falling between the twenty-second and the twenty-seventh days, showed premenstrual 
changes. 

In one of this latter group there was an associated corpus luteum cyst. The 
patient (U39499) complained of menorrhagia and slight intermenstrual bleeding 
of two years’ duration. A small mass about 5 cm. in diameter was palpated in the 
right adnexal region. This was thought to be inflammatory. On the tiventy-fourth 



Fig. 2A. 



Fig. 2B. 


(^139499.) CuFettings obtained on twenty -fourth day of cycle. Patient 
complained of menorrhagia of two years’ duration. X75. 

corpus luteum cyst associated with abnormally 
Many layers of lutein cells inner 

border of which is lined by fibroblasts. Coagulated fluid in lumen. X75. 


day of the cycle a curettage and laparotomy were performed. Late interval en- 
dometrium was obtained (Fig. 2A). The mass on the right proved to be a cyst 
in the right ovary measuring 4 cm. in diameter and showing a lining of lutein cells 
(Fig. 2B). 

There were 11 patients bleeding so irregularly that the fimdamental menstrual 
rhythm was obscured. All of these were bleeding when curetted. In 3 instances 
the diagnosis of menstruating endometrium was made. In the remaining 8 patients 
although active bleeding had been going on up to thirty-four days, normal pre- 
menstrual tissue was obtained. Apparently bleeding was occurring from endometrium 
which was not being shed as in normal menstruation or at any rate was not being 
shed to the extent which occurred in normal menstruation. 
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DISCUSSION 

"We may summarize tlie pathologic findings in this series very briefly 
by stating that functional uterine bleeding may occur from tissue which 
is indistinguishable from normal secretory endometrium. All secretory 
phases are represented, late interval, premenstrual and menstrual. An 
important question immediately arises. Does the presence of secretory 
endometrium necessarily prove that prolonged estrin action is not an 
associated condition? This is important because some writers have 
contended that almost invariably with functional uterine bleeding there 
is found endometrial hyperplasia thus implying abnormal estrin action. 
Based on the observations of Schroeder,^^ Novak and lilartzlolf,^^ Burch 
and others,^^ it is now generally thought that hyperestrinism and a sup- 
pression of ovulation are associated with a pathologic picture of endome- 
trial hyperplasia. Might it not he possible to have functional uterine 
bleeding associated with hyperestrinism without the suppression of ovu- 
lation? A direct attack upon this point would be the determination of 
blood and urinary estrin in a series of cases of this type. So far as* we 
know this has not been done. 

It is likewise impossible to determine this point by an examination of 
the endometrial tissue. At first thought one might expect the tissue 
from such a condition to show an excessive proliferative pattern in addi- 
tion to secretion; in other words the tissue might he expected to have 
the general pattern of hyperplasia, but exhibiting secretion. However, 
this is probably not the ease, for in early pregnancy where there is a 
physiologic excess of estrin, the endometrium shows an exaggerated 
corkscrew pattern which does not resemble the general pattern of hyper- 
plasia. There is then no evidence at present on this important point, 
and these cases must be further studied from this point of view. 

A second important question arises : In these cases does the endome- 
trium continue to undergo a cycle or is tliere a persistence of the secre- 
tory phase for a long period of time ? If this latter possibility were cor- 
rect, we would have a syndrome which might be comparable in its 
pathologic anatomy and physiology to endometrial hyperplasia. Un- 
fortunately here too there is no conclusive evidence. However, from 
the material of this study, there is suggestive evidence which might 
support either point of view. Indeed there may be represented cases of 
each type. 

The women complaining of simple menorrhagia, that is, those with 
increased menstrual flow with a normal interval and even those with 
a shortened interval, might be considered because of the regular periodic 
nature of their bleeding, to indicate a cyclic activity on the part of the 
endometrium. This is by no means certain, for periodic bleeding does 
not necessarily imply cyclic endometrial change. Martzloff, Novak 
and others have reported cases of endometrial hyperplasia with regular 
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normal periods. However, this is probalily the exception rather than 
the rule and regular periodic bleeding most likely occurs more often 
from cjmlic endometrium. 

On the other hand, there are two points which might indicate that 
there is a persistence of secretory endometrium for a long period of 
time. First, tliere are 11 patients with a history of irregular bleeding 
obscuring the menstrual ej’^cle. In 8 of these normal premenstrual en- 
dometrium was obtained from patients who liad been bleeding for various 
lengths of time from tAventj’- to thirty-four daj’^s. This may mean that 
the premenstrual endometrium had been present during the bleeding 
and perhaps even before, because in almost all patients there was a 
historj’’ of irregular menses immediately preceding the prolonged bleed- 
ing which was interrupted by the curettage. 

Second, tliose patients with corpus luteum cysts may have had a per- 
sistence of secrctoiy endometrium. It may be tliat these eysts secrete 
progesterone for a long period of time and thus maintain secretory 
endometrium. In such a case mentioned above, secretory endometrium 
was obtained after the cessation of a prolonged menstrual period. 

It is possible to decide this important question of whether or not the 
endometrium continues to undergo its cjmle by securing an endometrial 
biopsy once eacii week for several consecutive weelcs. This can easily 
be done bj’- an endometrial biopsy punch or a suction curette, taking 
care each time to secure a specimen of tissue from a different portion 
of the uterus. Such a series is now under consideration and will be 
reported in a later communication. 

The fact that secretorj^ endometrium is found in the presence of func- 
tional uterine bleeding might indicate tiiat the fault lay in the function 
of the corpus luteum. The precise nature of this possibility is a matter 
of even greater speculation. Bleeding in the presence of progesterone 
might be considered to' be at variance with the literature for Corner^^ 
and others have demonstrated in the monkey that even small amounts 
of progesterone are effective in postponing the onset of an expected 
menstrual period and have shomi that bleeding invariably occurs five 
or eight days after its withdrawal. Furthermore, it has been shown^® 
that progesterone is effective in preventing bleeding following the with- 
drawal of estrone and many authors have suggested its use in con- 
trolling functional uterine bleeding especially that associated with hyper- 
plasia. However, it might be possible that prolonged bleeding from 
secretory endometrium would occur if progesterone were gradually 
withdrawn. This possibility also does not seem to be likely, for Hartman 
and Markee^® in work which has not yet been published have shown 
in the monkey that bleeding does not occur under these conditions and 
have demonstrated that the endometrium undergoes an involution with- 
out shedding or bleeding. The unraveling of this conflict must await 
future observations. However, the conflict may be more apparent than 
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real for, althougli we Imow that bleeding will occur following the 
withdrawal of esterone and progesterone, we do not know if this is 
the important factor in bleeding or whether this is but a link in a much 
more complex chain. There might even be some positive factor in 
bleeding having no direct relation to the phase of the endometrium as 
was suggested by the work of Hartman, Firor and Geiling^^ and recently 
championed by Wilson and Kurzrok.^® 

It seems clear that functional uterine bleeding can be associated with 
secretory endometrium, and it may be possible that, in at least some 
cases, there may be a persistence of secretory endometrium for a long 
period of time. 

SUMMARY 

1. It has been too widely accepted that functional uterine bleeding is 
almost invariably associated with endometrial hyperplasia, but in our 
experience with 83 consecutive cases about 14 per cent are associated 
with secretory endometrium. 

2. Forty-one cases of functional uterine bleeding associated with secre- 
tory endometrium are studied in detail, (a) In most cases the com- 
plaint was simple menorrhagia, (b) Secretory endometrium was found 
during bleeding which lasted for as long as thirty-four days, and it 
was also found after prolonged bleeding associated with corpus luteum 
cysts, suggesting the possibility that with functional uterine bleeding 
secretory endometrium may persist for a long period of time. 

NOTE: I wish to express my appreciation to Ur. Thomas S. Cullen, Dr. Carl G. 
Hartman, and Dr. Richard TeLlnde for many valuable suggestions in the preparation 
of this report. 
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BIOLOGY OF THE HUMAN VAGINA IN PREGNANCY* 

M. Edward Davis, M.D., and S. A. Pearl, M.D., Chicago, III. 

(From the Bepariment of Ohstetrics and Gynecology, The University of Chicago 

and The Chicago Lying-In Hospital) 

T he investigations of Hitscliniann and Adler established the cyclical 
changes in the uterine endometrium and initiated a field of research 
which has yielded rich rewards. In the years that followed the ob- 
servations of these authors numerous contributions have established 
the ovarian-uterine relationship. Attention has been focused on the 
kaleidoscopic changes in the uterine endometrium because of their 
magnitude and because menstruation, a signal event in the life of 
woman, heralds the termuiation of the C 3 mle. It is onlj’- within recent 
3 'ears that the other derivatives of tlie miiUerian system have been 
thoroughly investigated. 

Wollner reeentlj’' demonstrated cj^lical changes in tlie cervical 
mucosa. The fallopian tubes and the vagina are likewise derivatives 
of the mullerian system. Seckinger and Snyder noted that sponta- 
neous contractions of the fallopian tubes became more marked and 
rapid following ovulation and that this activity was greatly diminished 
during pregnancy. The recent work of Robert Meyer and Hoff agreed 
on the fact that all of the vagina except the very distal portion is 
undoubtedly of mullerian origin. Thus the vaginal mucosa throughout 
most of its extent should be under the same influences as the uterine 
endometrium. 

Study of the vaginal mucosa was given impetus by the work of 
Stockard and Papanicolaou who in 1917 introduced the vaginal smear 
method of following the sexual cycle in experimental animals. Daily 
vaginal smears in rodents give an accurate picture of the cyclical 
changes in these animals in that they reflect the changes in the vaginal 
mucosa. These basic experiments provided the test animals necessary 
for the rapid development of our knoAvledge concerning the endocrine 
glands associated with the sexual cycle. 

The great difficulty in obtaining suitable human material and the 
absence of marked changes resulted in a variation of experimental 
results when the human mucosa was first studied. Thus Stieve in 1925 
concluded that there were no regular cyclical changes in the human 
vagina in the nonpregnant individual. However, he described many 
changes during pregnancy resulting in a tremendous thickening of 

♦Presented before the Chicago Gynecological Society, March 19, 1937. 
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the vaginal mucosa. The loss of a good portion of this epithelium fol- 
lowing parturition he ascribed to mechanical factors incident to de- 
livery, such as stretching and trauma resulting in infection. As recently 
as 1936, Zondek and Friedmann questioned the ovarian control of the 
vaginal mucosa in the human in spite of the increasing amount of 
experimental evidence to confirm it. 

Dierks and Puccioni in 1927 independently studied the vaginal mucosa in the 
human using suitable material and came to similar conclusions. They described 
characteristic histologic changes accurately correlated with the menstrual cycle. 
Their material was adequate and well controlled, thus establishing the e.xistence of 
a vaginal cycle dependent on ovarian activity. 



A. (H. and E.) B. (H. and E.) 


Fig. 1.^ — H. and E. (160 X.) (A) Biopsy from the vagina of a patient in the late 

postmenopausal period. The squamous epithelium is very low, consisting of four or 
five layers of cells. The individual cells are small, indistinct with opaque cytoplasm 
and dark staining nuclei. The basal layer of cells is irregular and devoid of a 
distinct basement membrane. There is a lack of cellular activity. (B) Biopsy from 
the vagina of the same patient taken after three weeks’ treatment with estrogenic 
hormone. Note the marked proliferation of the squamous epithelium. The basal 
cells are regular, show marked activity. Most of the thickness of the epithelium 
is the result of many layers of large, discrete, vacuolated appearing cells. _ Tlie 
uppermost layer or functlonalis consists of desquamating, flattened cells. This is 
the characteristic histologic picture of a patient in the active sex years. 


Davis and Hartman in 1935 carefully reviewed the work that preceded in an 
attempt to evaluate its significance. Tlie primates are the only animals which men- 
struate. To determine the presence of a vaginal cycle in primates tlie authors 
began an investigation of a large series of monkeys in the Carnegie colony. Weekly 
biopsies of the vagina were made and the findings carefully correlated with vaginal 
smears and cyclical events in the ovaries. Their conclusions were that the vagina 
of the monkey undergoes cyclical changes perfectly coordinated with ovarian ac; 
tivity and ovulation. The next year Traut, Block and Kuder at Cornell University 
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confirmed these findings in the human species thus afiirmiug the fact that in woman 
as in her ncar-hin, the liigher apes, cyclical activity occurs in the vaginal epithelium. 

Following up the experimental work on the monkey, Davis in 1935 reported an 
extensive study on the postmenopausal changes in the vaginal mucosa as a result 
of the normal or an artificial climacteric. He found that the squamous epithelium 
undergoes slow atrophy, the cells become smaller, the nuclei pyknotic. The basal 
layer of cells becomes inactive and loses its normal, smooth alignment on the base- 
ment membrane. The functionalis is lost and no cyclical activity can be seen. The 
thin, glistening, parchment-like mucosa, when subjected to even mild trauma, be- 
comes damaged and if infection occurs it results in the clinical condition described 
as senile vaginitis. Upon the administration of estrogenic hormone in the form of 
suppositories or hypodermically, the senile vaginal mucosa undergoes a marked 
awakening. It becomes thicker, more velvety to the touch, pinker and now re- 
sembles the vagina of the young woman. Biopsies reveal a tremendous prolifera- 
tion of the basal cells, the development of a thick basalis as well as a functionalis. 



Fig. 2. — and E. (ICOx.) A section of the squamous epithelium of the vagina 
of a newborn baby. Note that it consists of many layers of large, clear cells with 
small nuclei. These cells are rich in glj-cogen. The basal cells are active consisting 
of several layers. 

Microscopically, these changes are astounding as one can see from the photomicro- 
graphs (Fig. 1). These proliferative changes reach a maximum in ten days or two 
weeks and will remain thus as long as the estrogenic hormone is administered, but 
at its withdrawal retrogressive changes set in to continue until the vaginal mucosa 
has returned to its normal postmenopausal state. These experiments have resulted in 
a rational treatment for senile vaginitis wdiich has stood the test of time. 

Lewis, in 1933, following the experimental work of Corner and Allen on immature 
monkeys, described a treatment for gonorrheal vaginitis in children based on physio- 
logic changes in the vagina which he had observed. The immature type of squamous 
epithelium of the vagina could be rapidly converted into the adult type by the use 
of estrogenic hormone. This adult type of vaginal epithelium with its abundance 
of glycogen usually restdts in the production of a marked vaginal acidity. This 
unfavorable reaction and the thickened adult type of epithelium are inimical to 
gonococci and they usually disappear. 
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Cruicksliank and Sliarman in 1934 reported careful studies on the histologic 
appearance of the vaginal mucosa in fetuses, infants, prepubertal and postpubertal 
children, and sex mature women. These can be briefly summarized. During in- 
trauterine life, after the development of the epithelial covering of the vaginal 
lumen, it consists of twenty to tliirty layers of large vacuolated cells with an 
active basal layer. In every way tins epithelium resembles that seen during the 
active sex years (Fig. 2). Following delivery this epithelium becomes progressively 
thinner, the individual cells smaller, the basal cells less and less active. Within 
a month of extrauterine life the epithelium reaches its lowest ebb, consisting of 
several layers of small inactive cells (Fig. 3). Tliis inactive epithelium remains 
unchanged during the developmental years of the groudng girl untd the onset of 
puberty and the initiation of hormone activity cause a rapid reawakening of the 
dormant epithelium. The mucosa becomes tliicker, pinker, and more velvety to the 
touch. The basal layer of cells begins a rapid proliferation and the marked activity 



A. (H. and B.) B. (Best's carmine) 


Mg'. 3. — (A) A section of the vaginal mucosa of an infant three months old. 
The squamous epithelium consists of three or four layers of small cells entirely 
inactive. This epithelium resembles that seen in the postmenopausal period, in 
both instances there is an absence of estrogenic hormone. (B) The same section 
stained for glycogen and showing its complete absence. 

here is evidenced by the numerous mitoses. Twenty or thirty layers of cells are 
rapidly built up and the mucosa assumes the florid appearance of that of the ma- 
ture woman, to remain thus until the cessation of ovarian function. 

THE ROLE OP GLYCOGEN IN THE VAGINAL EPITHELIUM 

The presence of glycogen in the vaginal epithelium has been Icnown 
for a long -time. When present it is chiefly confined to the cells 
although the interstices also appear to contain it. Within the cell walls 
glycogen appears in the form of granules concentrated chiefly about 
the periphery of the cells. This granular form is not an artifact due 
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to tissue fixation for this cliaracteristie distribution was retained when 
tissues were earefull}’- fixed by the Altman freezing-drying technique 
of Gersh and Bensley, in which normal cell relationships are retained. 
The basal layers of actively proliferating cells contain no gljmogen 
which is chiefly concentrated in the uppermost two-thirds of the epi- 
thelium. The large vacuolated cells Avhich appear in hematoxylin- 
eosin stained sections contain the most abundant glycogen. As the 
cells reach the surface, become flattened and are about to he desqua- 
mated they still contain considerable glj’^cogen. 

The important role of glycogen in maintaining a normal vaginal 
acidity and a resultant normal flora was described by Kronig and 
Menge in 1897. These and subsequent workers realized that glycogen 
had to be conA^erted into utilizahle carbohydrates so that it could be 
attacked by vaginal bacteria and converted into lactic acid. Although 
the exact chemical process involved in this biologic mechanism is 
not definitely knoAvn, it is thought that glycogen is broken doAvn by 
nonbacterial enz 3 unes into a stage in Avhieh it can be attacked by 
bacteria. These organisms, largel}’’ Doderleiu’s bacilli, convert these 
utilizahle sugars into lactic acid. These bacteria, because of their acid- 
resistance, are largely responsible for the high degree of acidity pro- 
duced in the vagina which normally reaches pH 5.7 to 4.8 (Fig. 4). 
Possibly under certain circumstances Doderlein’s bacillus can ferment 
glycogen direetlj'- into lactic acid. 

Miura, in 1928, again drew attention to the presence of glycogen in the vagina, 
and from a large series of observations he concluded that there existed an intimate 
relation between the deposition of glycogen and ovarian activity as indicated by 
cyclical events, such as ovulation and menstruation. Cruickshank and Sharman 
in an extensive series of experiments and observations elucidated the facts con- 
ceiTiing the biology of the vagina in the human subject. These ^Yorkers corrobo- 
rated many knonm facts and added new ones to explain the intricate mechanism 
present in the human to maintain normal biologic relationships. 

The glycogen content of the vagina is dependent on the character 
of the epithelium which in turn is under the influence of estrogenic 
hormone, the result of ovarian activity. Thus the presence of glycogen 
has been demonstrated in the vagina of the fetus in the late prenatal 
pei’iod and in the newborn. The estrogenic stimulation to the vaginal 
epithelium probably is maternal in origin for within several weeks 
after birth the vaginal mucosa rapidly disintegrates resulting in an 
epithelium of several cells in thickness devoid of glycogen. This epi- 
thelium does not change throughout the developmental years of the 
girl until the onset of pubertal changes. The epithelium is built up 
to many layers of cells and an abundance of glycogen fills these cells. 
Soeken described abrupt changes in the vaginal acidity and flora asso- 
ciated Avith this change in the character of the epithelium of the 
vagina. These changes are brought on by the initiation of ovarian 
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activity and resultant cyclical changes. Witli the cessation of ovarian 
activity at the menopause, whether normal or artificially induced, the 
epithelium slowly reverts to six to ten layers of small, compact, rela- 



tively inactive cells, devoid of glycogen. Thus, the presence of glyco- 
gen in vaginal epithelium is dependent on an active, proliferating, 
many layered, sex-mature type of epithelium which in turn is de- 
pendent on estrogenic hormone (Figs. 5 and 6). 
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Piff. 5. — Sections stained ■with Best’s carmine. (160X-) (A) Typical atrophic 

squamous epithelium of the postmenopausal period. (B and C) Two and four weeks 
following the administration of estrogenic hormone. Note tlie progressive increase 
in thickness of the epithelium and the marked deposition of glycogen in the vacuolated 
appearing cells. Note likewise the 'well developed functional layer -which stains 
black as a result of the accumulation of glycogen in the flattened cornifled celjs of 
this layer. 
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PRESENT MATERIAL 

This study was conducted along the same lines described in previous 
papers published by the author. Biopsies were obtained at two and 
three weekly intervals from the vaginas of a group of normal preg- 
nant women throughout their pregnancies and for at least three months 
postpartum. Suitable biopsies can be readily obtained by means of a 
small punch previously described. As a rule a small amount of novo- 
caine is infiltrated beneath the site to be biopsied, thereby raising the 
vaginal mucosa as a bleb, facilitating the removal of the biopsy 
specimen. There is little or no pain associated with this simple pro- 
cedure even though no local anesthesia is used. Smears and cultures 
were taken prior to each biopsy removal. 

The specimens were removed from the same portion of the vaginal 
wall so that comparative results wordd be more significant. The site 


Mechanisn for Maintenance of Normal Va c^inai Acidify 
Esfroc^enic Hormone 

Va<^inal Epithelium 


Glycocji^en + non-bacferial ferments 

UtUlz.5i.ble Carbohydrates + Doderleihs bacilli 

} 

Lactic Acid 

. 

Vai^inal Acidity CpH5.T“4.6) 

Pig. 6. 


selected was the lateral wall approximately six or seven centimeters 
from the introitus, in the upper third of the vagina. A previous study 
had demonstrated some slight variation of the thickness of the mucosa 
in the several parts of the vagina but these were of no appreciable 
significance. The tissue was immediately cut into two portions, one 
of which was fixed in absolute alcohol for glycogen studies, the other 
in Bonin's solution for histologic studies. 

Gross changes in the vaginal mucosa became evident as the preg- 
nancy advanced. The increasing vascularity occasionally resulted in 
some bleeding but this was easily controlled by a small tampon which 
was left in situ for several hours. A sharp punch will remove an unin- 
jured piece of mucosa with its underlying tunica propria, thereby safe- 
guarding normal relationships. 

After fixation the specimens were carefully embedded in paraffin 
using a magnifying lens to assure a perfect lateral section. They were 
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cut about 5 microns in thickness and stained by liematoxylin and eosin. 
Special stains were used to study minute histologic features. 

Best’s carmine stain was used for the glycogen studies. This process 
stains the nuclei and cjdoplasm of tlie cells a pale blue and the glyco- 
gen red. The efficacj’’ of the stain and method was carefully controlled 
by using the method of Russell. He found that glycogen is dissolved 
by diastase in the saliva so that the former can be washed off in water 
whereupon when the section is stained by Best’s method gl 3 mogen is 
absent in this control section. Some of the sections were counter- 
stained by hematox 5 din and eosin to accentuate the cjdology. 

We began our stud.y on thirty normal women, the majority of which 
were primiparas. As the study progressed four of these women were 
dropped from observation due to premature termination of their preg- 
nancies or to their failure to continue at tlie clinic. In two other women, 
regular biopsies could not be taken so that these were likewise dis- 
carded from this studjL It was possible, therefore, to obtain regular 
biopsies during pregnancy, parturition and for three months post- 
partum on a group of 24 women (Table I). In a number of these 
women it was possible to obtain 15 biopsy specimens. These histologic 
studies were carefullj’’ correlated with studies of the cellular and bac- 
teriologic content of the vaginal lumen. Papanicolaou has amply 
demonstrated that studies of the cellular content of the vaginal lumen 
in the human reflect accurately the changes taking place in the vaginal 
mucosa for the former is the result of the latter. 

The deliveries of these women were accomplished in a number of 
waj^s. The majority delivered normall.v, the primiparas witli the aid 
of an episiotomy. Some were delivered by the forceps operation. In 
two instances, fortunately for this study, elective cesarean section 
terminated the pregnancy. A number of possible candidates for this 
operation were purposely picked for the study. Stieve was so im- 
pressed by the traumatic factor in the postpartum changes in the 
vaginal mucosa that the elimination of all trauma of labor was desir- 
able in a few eases in our series in order to evaluate their importance. 
One of our patients delivered twins near term. The reestablishment 
of menses in the postpartum period was noted in an attempt to cor- 
relate ovarian function and a return of cjmlical changes in the vagina. 
Other than these facts, there was little in the clinical histories of the 
group of patients which would be pertinent to the present study. 

PREGNANCY CHANGES 

Davis and Hartman in 1935 repoi’ted the results of a study on the 
changes in the vagmal epithelium during pregnancy and the puer- 
perium in a series of Rhesus monkeys of the Carnegie eolonjL These 
observations in many ways closely resemble the changes to be de- 



Table I. Vaginal Biopsies 
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scribed in the iinnian female. Tliis is not a surprising fact for this 
experimental animal and the human female are the only primates who 
exhibit cyclical and endometrial changes eventuating in menstruation. 
Furthermore, these primates are tlie only species in which glycogen is 
present in the vagina. Thus, it would appear that the physiologic 
changes in the genital tract should be analogous. 

The vaginal epithelium as earl}’- as the twelfth week of gestation 
shows marked thickening, reacliing a thickness of 500 microns near 
the end of gestation. An active proliferation of the basal cells can be 
seen, and four or five layers of activel}'^ dividing cells constitute the 
basal portion of the epithelium. Numerous mitotic figures bear evi- 



Pig:. 7.— Tliis is a high power’ of the superficial portion of tlie functional layer 
showing' the desquamation of the cells. >rote how they literally crumble away 
from the surface. These cells, although distinctly necrotic, still contain an abundance 
of glycogen. 

denee of this active cell division. Above these actively proliferating 
cells one can count 20 to 30 layers of large vacuolated-appearing cells 
in which the nuclei stand out prominently. These cells are normally 
laden with glycogen and the vacuolization is in part the result of a 
disappearance of glycogen in the fixation of the tissue. The uppermost 
layer or functionalis consists of cells from the lower layers which have 
worked upward. They have become flattened and compressed but still 
contain an abundance of glycogen in their cytoplasm. The superficial 
cells of this laj^er are continually breaking away from their attach- 
ment (Fig. 7). This extensive desquamation provides the profuse 
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A. (H. and B.) B. (Best’s carmine) 


P’ig'. 8. — Tills is the first of a series of five sections taken during various periods of 
pregnancy and stained with hematoxylin-eosin and Best’s carmine for glycogen. 
They are all of the same magnification (160X) and therefore provide a good com- 
parison as to the tiiickness of the epithelium and the changes in its cellular structure. 

Biopsies taken at eleven weeks’ gestation. (A) This section shows the epithelium 
of moderate thickness. The basal layer consists of three or four layers of cells 
in which there are signs of cellular activity. The functional layer stands out dis- 
tinctly. (B) In this glycogen preparation one can note that the middle layers of 
cells which appear in the previous section as vacuolated contain an abundance of 
glycogen. There is, however, an absence of glycogen in the three or four layers 
of active basal cells. The functionalis likewise contains considerable glycogen. 



A. (H. and E.) 


E. (Best’s carmine) 


9. — ^Biopsies taken at fourteen weeks’ gestation. (A) This section shows the 
progressive increase in the thickness of Uie epithelium as well as in the activity oi 
the basal cells. (B) The glycogen can be seen in these cells in the form of granules 
surrounding the nucleus. 
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characteristic secretion in the vaginal lumen as well as the glycogen 
necessary for the maintenance of the vaginal acidity (Figs. 8 through 
12 ). 

In the functionalis one ean see large abnormal appearing eells, some 
round or oval, others oyster-shaped witli large round nuclei. These 
cells iirobably represent the so-called “pregnancy cells” which Papani- 
colaou lias described in the cellular content of the vaginal lumen dur- 
ing pregnancy. 

The maximum proliferation and development of the vaginal rhueosa 
is probably reached at mid pregnancy and this condition is maintained 
until near the end of gestation. There is some variation in different 


-S--* .. - ' . 



A. (H. and E.) 



B. (Best’s carmine) 


Piff. 10. — Biopsies taken at twenty-two weeks’ gestation. (A) Except for the 
increase in the thickness of the epithelium there is little change from the previous 
section. (B) Histologically there appears to be a distinct increase in the amount of 
glycogen in the individual cells. Note likewise the increased thickness of the des- 
quamating layer. 


individuals so that the cellular development is greater in some than 
in others. However, one can follow the changes described in all the 
normal gestations. 

As term approaches one notes a diminution in the thickness of the 
vaginal epithelium in a majority of the patients. This is not as marked 
as in the ease of the monkey but nevertheless the change in the epi- 
thelium is sufficient to be noted. The cells still contain an abundance 
of glycogen but there is considerably less activity in the basal cells 
than was evident in early gestation. 

The profuse, creamy, whitish secretion of normal pregnancy consists 
largely of desquamated epithelial cells, cervical mucus and Doderlein 's 
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bacilli. The amount of this secretion increases as pregnancy ad- 
vances. This increased amount is largely due to the cytologic activity 
of the vaginal epithelium. The reaction is acid and Miura has esti- 
mated that the amount of titrable lactic acid increases from 0.4 per 
cent early in pregnancy to 0.9 per cent by the end of pregnancy. 

Following the birth of the baby marked retrogressive changes 
rapidly manifest themselves in the vaginal mucosa. It becomes pro- 
gressively thinner so that at the end of two weeks the entire thickness 



A. (H. and E.) 


B. (Best's carmine) 


Fig'. 11. — Biopsies taken at tliirty-six -weeks’ gestation. (A) The tliickness of the 
epithelium has apparently reached the maximum although there seems to be less 
activity in- the basal layer of cells. Note particularly the rather marked differentia- 
tion of the epithelium into its various component parts. (B) The distribution and 
character of the glycogen in the large vacuolated cells is particularly well demon- 
strated in this section. 


may comprise six to ten layers of cells. The basal cells consist of a 
single layer of small cells, somewhat irregularly arranged on the 
basement membrane. The normal orderly alignment of discrete cuboidal 
cells on a clean cut basement membrane present prior to delivery is 
missing. The individual cells are small, with dark nuclei and show 
no evidences of cellular activity. The remaining cells likewise have 
become smaller, more compressed and irregularly arranged. Gone are 
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A. (H. and E.) 


B. (Best’s carmine) 


Fig. 12. — Biopsies taken at thirty-eight weeks' gestation. (A) At term there 
appears to be a decrease in the thickness of the epithelium as well as a diminution 
in its activity. This is not a consistent finding but it is very common. (B) There 
likewise appears to be a diminution in the amount of glycogen present at this period 
of the gestation. - •, 



A. (H. and E.) B. (Best’s carmine) 


Pig. 13. — This is the first of a series of three sections taken during the postpartum 
period in the same patient. They are all of the same magnification (160 X) and 
therefore provide a good comparison, as to the thickness of the epithelium and the 
changes in its cellular structure. 

Biopsies taken at eight days postpartum. (A) Note the marked decrease in the 
thickness of the squamous epithelium. A large portion of it has been lost by des- 
quamation. The Individual cells are small and appear distinctly inactive. The large 
vacuolated cells of the pregnancy period have disappeared, (B) This section 
stained for glycogen shows its total absence. 







92 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


the large, clear cells which formerly were filled with glycogen and the 
functionalis with the desquamating epithelial cells. In fact the epi- 
thelium has reverted to the type almost characteristic in the post- 
menopausal period, inactive and devoid of glycogen (Fig. 13). 

The extent of the destructive processes described varies considerably 
in different individuals hut the general picture is present in all. The 
absence of glycogen in the cells is particularly significant. That these 
changes are not the result of changes incident to the trauma of labor 
itself is evident from the fact that the type of delivery does not affect 
the subsequent changes in the vaginal mucosa. The patients delivered 
by cesarean section where no vaginal trauma has taken place exhibit 
similar changes. 



A. (H, and E.) B. (Best’s carmine) 


Eigr. 14 Biopsies talcen at five -vveeRs postpartum. (A) The squamous epithelium 

is ag:ain proliferating. This is best seen in the basal layer which consists of three 
or four layers of active cells. A functional layer is likewise developing. (B) In 
the glycogen preparation one notes particularly the recurrence of glycogen in the 
vacuolated cells as well as in the desquamating cells of the functionalis. 

Unfortunately, the vaginal secretion and possible changes in the 
vaginal flora cannot be studied during the puerperium for lochial 
discharges resulting from uterine involution completely obscure any 
vaginal findings. 

Four to six weeks postpartum the epithelium begins to show signs 
of proliferative activity (Figs. 14 and 15). This is first apparent in 
the basal layers of cells in which cell division and growth are manifest. 
Soon three or four layers of cells comprise this layer. These cells are 
packed close together. They contain little cytoplasm and their nuclei 
stain darkly and contain numerous mitoses. The epithelium grows in 
thiekness by a rapid increase of large, vacuolated appearing cells 





DAVIS-PEARL: BIOLOGY OF HUMAN VAGINA IN PREGNANCY 


93 


Avliicli are filled with gl3"cogeii. Finallj^, the fimctionalis appears and 
the flattened, nonnucleated, glycogen containing cells begin to crumble 
away from the surface of this layer. Usually the vaginal mucosa is 
completely restored within six or eight Aveeks following childbirth. 
The recurrence of the menses is usuallj'' indicative of renewed cyclical 
activity although tlie vaginal mucosa is most often completely restored 
before the menses are reestablished. 

Following gestation there is an immediate and rapid drop in the 
estrogenic level in the blood and urine of the patient. This results in 



A. (H. and B.) 


B. (Best’s carmine) 


Pig. 15. — ^Biopsies taken at nine weeks postpartum. (A) The vaginal mucosa has 
not completely recovered following the reestablishment of cyclical activity in the 
ovary. (B) Note the characteristic glycogen distribution is once again manifest. 


a rapid retrogression on the paid of the vaginal epithelium. It be- 
comes thinner, the cells smaller and inactive. Glycogen entirely dis- 
'appears from the cells. Undoubtedly the vagmal secretion changes 
and the acidity disappears but these changes are masked by the pro- 
fuse bloody uterine discharge. The epithelium remains in this inactive 
state until the initiation of follicle activity in the ovary results in a 
reestablishment of cyclical activity in the genital tract. 

The changes in the vaginal mucosa that result from pregnancy and 
parturition are entirely under estrogenic control. These observations 
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confirm tlie role of estriii in the maintenance of biologic relationships 
in the vagina. During pregnancy there is present an excessive pro- 
duction of this hormone and a marked increased concentration in the 
blood. Just where it is produced is still questionable. Under the 
influence of this abundant hormone, the vaginal mucosa imdergoes its 
most marked proliferation. The cells become large and filled with 
glycogen. The increased activity on the part of the epithelium results 
in an excessive desquamation of cells from the thickened functionalis. 
These desquamating cells, rich in glycogen, result in a profuse char- 
acteristic, highly acid, vaginal secretion. Doderlein's bacilli in almost 
a pure culture provide the ideal flora necessary to maintain this vagi- 
nal acidity or thrive because of it. 

DISCUSSION 

The intricate mechanism for the control of biologic relationships in 
the vaginal tract is the result of morphologic changes in the vaginal 
epithelium, chemical changes and bacterial flora. Thus, the flora is 
dependent on the vaginal acidity, the vaginal acidity is the result of 
the action of enzymes on the glycogen, and the presence of glycogen 
is dependent on an actively proliferating epithelium. The latter is 
under the influence of estrin. These factors are therefore all under 
ovarian control. During pregnancy and parturition these are still 
under estrogenic control although the source of this hormone is not 
definitely known. Disturbances of any of them may easily upset the 
delicate balance, resulting in pathologic consequences. 

These basic facts just described provide a logical explanation of the 
causation and therapy of many clinical conditions. SufSce it here to 
touch on a few of these. Yeast vaginitis is a particularly troublesome 
infection of the lower genital tract that occurs most often during 
pregnancy. It is almost impossible to eradicate this condition during 
pregnancy and the symptoms are difficult to control. Following par- 
turition the infection disappears without treatment, occasionally to 
recur at a later date. Pregnancy provides an ideal opportunity for a 
yeast infection of the vagina, for the abundance of glycogen in the 
vaginal mucosa results in an ample supply of utilizable sugars and an 
acid medium. Both of these factors are necessary for the growth of 
yeast cells, so that if these organisms are present in or are introduced 
into the vagina, pregnancy offers the ideal conditions for their growth. 
Following delivery, the retrogression of the vaginal epithelium and 
the disappearance of glycogen remove the necessary factors so that 
the fungi quickly disappear and the patient is cured of her vaginitis. 

The author has seen three eases of gonorrheal infection in the lower 
genital tract in the late postmenopausal period. The infection here 
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as in cliildliood selects as tlie site of predilection tlie vaginal mucosa. 
The atrophic, senile vaginal epithelium is no defense against the gono- 
coccal penetration and the absence of glycogen with the resultant 
alkaline reaction of the scant secretion offers a favorable medium for 
these organisms. The resulting infection is predominantly a vaginitis. 
The only treatment used was estrogenic hormone in the form of vaginal 
suppositories, and the rapidity of disappearance of sj^mptoms and or- 
ganisms was astounding. Within ten daj'^s these patients were symp- 
tom-free and had negative smears. The senile, atrophic mucosa was 
replaced by an acth’^e, proliferating epithelium of the sex-mature type. 

The rational treatment of senile vaginitis and gonorrheal vaginitis 
in children has been previously alluded to. Tliese examples should 
lead to continiied advances in rationalizing the treatment of lower 
genital tract infections. 

Papanicolaou in 1933 suggested that smears of the cellular contents 
of the human vaginal lumen would reveal the character of the C 3 '’elical 
changes in the ovary. Furthermore, pregnancj’’ resulted in a typical 
vaginal smear of considerable diagnostic importance. Smith and 
Brunner have just published the results of their studj’’ on the use of 
vaginal biopsies in the diagnosis of pregnancjL Papanicolaou and 
Shorr receutty demonstrated the value of the vaginal smear as an 
index of the action of ovarian follicular hormone in the therapj’- of 
the menopause and endocrine disturbances. 

Lastty, the intricate biologic mechanism for the control of vaginal 
acidity must have maii}^ important functions. Certainlj’- it is not bold 
to imagine that one of these functions is to guard against infection of 
the genital tract during pregnancj”-, labor and the puerperium. The 
rapid changes that take place following deliveiy may lead to patho- 
logic consequences. Perhaps additional safeguards can be found to 
maintain the elaborate set-up already present in a high degree of 
efficienc}^, therebj^ minimizing undesirable sequelae. 
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DISCUSSION 

DE. GEOEGE W. BAE.TELMEZ. — The relationship between activity in the vag- 
inal epithelium and the concentration of estrogenic hormone seems to be very 
definite. Yet it is well to remember that the endocrines associated with the female 
reproductive system represent a very delicately balanced mechanism. The intro- 
duction of an}’- hormone involves a change in the organism as a whole. It is pos- 
sible that estrin does nothing more than increase the circulation in the reproductive 
tract and as a result we get greater mitotic or secretory activity. On the other 
hand, it may be that other hormones are also involved. At the present time it 
looks as if in the absence of the anterior lobe of the hypophysis all the charac- 
teristic effects of estrin can be obtained. No one has as yet removed all the 
other endocrines from an animal and then used estrin. 

I should like to ask Dr. Davis whether he has seen any evidence of reduction in 
the activity of the vaginal epithelium weeks or months before the end of preg- 
nancy. There are not a few instances in which it looks as though the ovary had 
become quite inactive long before the end of pregnancy. Stieve has described 
two eases in which he could find no evidence of a corpus luteum in either ovary 
during the last tliird of pregnancy. It would be interesting to know whether in 
such instances there wms evidence of regression in the vaginal epithelium, even 
though plenty of estrin is being produced in the placenta. 

DE. AETHUE KOFP. — The recent work by Meyer and others seems to show 
that the vagina lias a double origin. Certainly most of the upper part of the 
vagina is derived from the miillerian system, and some portion of the lower third, 
just how much it is impossible to say, is derived from the urogenital system. 

It is important to take biopsies in work such as this from the upper tliird of 
the vagina, for that portion which is derived from the urogenital system may not 
take part in the cyclic changes of the rest of the genital tract. 

DE. EOBEET M. GEIEE. — ^I would Eke to ask Dr. Davis whether there were 
any special changes noted in those mothers who were nursing babies. Many 
nursing mothers do not menstruate. It has been assumed they do not ovulate. 
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If this is true, then there should he no ripening follicles to produce estrin and 
the vaginal epithelium should show the absence of this hormone in the lack of 
fuU development of a squamous layer much as is seen before puberty and after 
the menopause. 

DE. DAVIS (closing). — In a number of our cases we noted a decrease in the 
thickening of the squamous epithelium and likewise a decrease in glycogen a week 
or ten days before the onset of labor. That did not occur in aU cases. Wliat we 
presented here was a typical case, one of twenty or twenty-one typical cases. 
Whether this decrease of the activit}' of the squamous epithelium is due to decrease 
in estrogenic hormone wo cannot say. Wc have as yet had too few good curves 
of estrogenic hormone during pregnancy and after delivery. 

All our biopsies were taken in the upper third of the vagina. I agree it is im- 
portant to take all the biopsies from the part of the vagina that W'e Imow definitely 
is of mullerian origin. 

We did not correlate our study with nursing. It is certainly an interesting point 
to note whether nursing mothers do get changes in the squamous epithelium during 
the postpartum period. Wc did attempt to correlate the vaginal changes with the 
recurrence of the menses to see whether normal cyclical activity occurred before 
or after the onset of menses. 


Bland, Brooke and Rakoff, A. E.: The Incidence of Trichomonads in the Vagina, 

Mouth and Rectum, J. A. kl. A. 108: 2013, 1937. 

This studj' of the incidence of trichomonas from the vagina, mouth, and rectum 
of 200 women employed wet smears, stained slides and culture methods. Vaginal 
infestation with trichomonas was common, occurring in 23 per cent of the group. 
Buccal infestation occurred in 1G.5 per cent of the patients,^ while intestinal 
trichomonas was comparatively rare, being present only in 1.5 per cent of the 
women. 

It was demonstrated that the wet smear method is the most efficient for the 
diagnosis of Trichomonas vaginalis, while the culture method was more superior for 
the detection of the intestinal and buccal trichomonads. Women harboring vaginal 
trichomonas did not show an appreciable higher percentage of buccal or intestinal 
trichomonads than were noted for the group at large. Only one woman harbored 
all three organisms. 

Rectal contamination was regarded as an improbable source of vaginal infestation 
in view of the rarity of intestinal trichomonas among women with Trichomonas 
vaginitis. Of three patients harboring intestinal trichomonads, only one was positive 
for Trichomonas vaginalis despite the fact that the flagellates could be regularly 
demonstrated in the feces over long periods of time. Autoinfestation with buccal 
trichomonads was also considered an unlikely source of vaginal infestation because 
the dual incidence of these organisms was not more than would be expected from 
chance distribution. A comparison of the incidence of trichomonads from the bowel 
and mouth indicates that intestinal infestation probably does not result from ingestion 
of the buccal forms. 

Dnlike the intestinal and buccal trichomonads, Trichomonas vaginalis was not 
cultivable at room temperature and was considered physiologically different. 


Grover Liese. 
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Approximately 500 clinic and private patients were studied, who 
had been under observation in the ante-partuni clinic or private office 
and Avere apparently in good health. We sought to demonstrate the 
efficiency of either agent by noting the behaAdor of the uterus and the 
amount of blood loss during and after the third stage, and subse- 
quently, the rate of iiiAmlution, the occurrence of abnormal bleeding, 
and the incidence of foul lochia, all of AAffiich Aimre felt to be proper 
criteria of the response of the uterus to oxytocic action. These obser- 
A’’ations Avere ahvays checked b}’ another Avorker besides myself, in 
order to eliminate one-man bias. 

The standard procedure already in use, and the criteria for employ- 
ment of its several details, AA'-ere as folloAvs: 

3. At the end of the third stage, one anu)oule of “]>boe,in” and one ampoule of 
"ernutin, ” an ergotainine tartrate iireparatioii (Prei)aration “A’’ in Table I) 
were given intramuscularly. 

2. If brisk bleeding occurred, or any bleeding continued for more than tliree min- 
utes, or the uterus did not contract firmly within this iicriod, the same injection Avas 
repeated. 

3. If this were not effectiA'C within a similar time, an intravenous injection of 
“ ergotrate, ’ an ergonovine preparation (Preparation “B” in the table) Avas giA'cn. 

These procedures had been found adequate for the control of simple 
inertia, it being, of course, understood that other causes of bleeding 
had been ruled out. 

In testing the ucav preparation, the 500 cases observed Avei’e divided 
approximately in half, all patients admitted each day being assigned 
in alternation to either of the tAvo groups, AAothout other selection. In 
Group I the above routine Avas applied as formerly. In Group II the 
UCAV preparation, “ergoklonin,” an ergonoAone preparation (Prepara- 
tion “C” in the table) Avas substituted in the aboA'e routine in place 
of Preparation “A^’ and the pitocin. This being the only difference 
in management betAveen the tAA'o groups, it is be]ieA’’ed that differences 
betAveen the tAvo groups in the ratio of delayed to prompt reaction 
time express the relative diffei-ence in efficiency betAveen Preparations 
“A” and “C.” Table I exhibits the altei-native management of the 
Iavo groups. 


Taule I. Aeteuxatia'e Maxage.aiext 


.AT en'I) ok Tiimn .stage 

KOLEOAVEU IK NKCE.S- 

.SAUY IX ."I MI.XUTE.S 

KOLEOAVEI) IK XECES.SAIiY IX 
another 3 Jtl.N'UTES 

Group J. I ani])oule of pitocin 
plu.p 1 ampoule ernutin, in- 
t nimu.'-cularlv (Preparation 

of 

same 

1 ampoule ergotrate inlrave- 
nou.ply (Preparation “B”) 

Gro\ip 11. Ergoklonin 20 min- 
im.'-' int ramupcularly (Pre- 
jiaratinn ‘‘C” 

IJejH'tition of 
same 

•Ap aboA’e 


III botli groups, if tbe bleeding during the lir.-fl llircfinimit<“ inlerv.-il Avcrc 
urgent, tbe injection in Column 2 aa-us omitted, and limt in Column wap used iti- 
tfead. 
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3. Trauinatij^ed or devitalized tissues -were present in all infected 
eases. 

4. Infection or contamination ma.y be considered exogenous in origin 
being more common after delivery. 

5. Treatment witli antitoxin and local zinc peroxide was followed 
bj" complete recovery in all of tbe endometritis cases. 


Tlie bacteriolos'ic work in the above study was carried out by Emma M. Hill, 
under the supervision of Dr. Frank L. Mcleney, in the Bacteriological Research 
Laboratory of the Department of Surgery, College of Physicians and Surgeons, Colum- 
bia University, New York City. 
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OBSEEVATIONS ON THE RELATIVE EFFICIENCY OF TWO 
TYPES OF ERGOT PREPARATIONS IN THE CONTROL 
OP POST-PARTUM BLEEDING^'' 

Roger C. ter Kuile, M.D., Bridgeport, Conn. 

(From the Clinic of Ihe Margaret Eagne Maternity Eospital, Jersey City, N. J.) 

P OST-PARTUM bleeding often is an alarming incident of tbe third 
stage of labor. AVe constantly seek to combat it from a preventive 
as well as from a therapeutic standpoint. 

Among the means to this end is the u.se of o.xytocic agents. Of these, 
those whose active principles are derived from the pituitaiy are 
rapid, powerful, but evanescent in action. Those whose active prin- 
ciples are derived from ergot are fairly powerful, less rajiid, but 
more prolonged in action. 

Hence, it has been our routine in this clinic to use a combination of 
a pituitaiy extract with an ergot derivative, given intramuseu]arl 5 ^ at 
the end of the third stage. 

Heretofore, the most satisfaetoiy of the numerous ergot jirepara- 
tions available has seemed to us to be one of the products offered by 
several reputable manufacturers, the active principle of which is the 
alkaloidal salt, ergotamine tartrate. 

But more recently, there have been offered by a number of good 
houses preparations whose actiim principle is the newfy developed 
so-called alkaloidal residue of ergot, ergonovine. Desiring to estab- 
lish whether such jiroducts are actually superior in clinical effective- 
ness to previously available ones, this study was undertaken to test 
the relative efficiency of one of the newer preparations, “ ergoklonin, ” 
compared with that of a standard jireparation of ergotamine tartrate. 

, 'Bead before the Section of Obstetrics and Gynecology, N. Y. Academy of Medicine, 
-nay 25, 1937, at a Resident’s Program. 



1002 AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 

was not a ponderable factor in prolonging the reaction time of the 
uterus. This is shown in Table IV. 


Type IV. Type of Delivery With Reaction Time 


• 



GROUP 
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1 GROUP H 
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3 MIN. 


Spontaneous 
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72.0 

49 

28.0 
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75.4 : 

54 , 

24.0 

Elective low 

00 

4.3 

78.0 

12 

22.0 

13 

8 

02.0 

5 i 

38.0 

forceps 











Low forceps 

15 

32 

80.0 

3 

20.0 

13 

10 

70.0 

3 


Midforceps 

() 

4 

00.0 

2 

33.3 

3 


60.0 

1 

1 33.3 

Breech 

8 

7 

83.3 

1 

10.(5 

10 


70.0 

3 
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1 


100.0 

0 

0 






Total 




(57 


258 

192 


00 


Percentage 

BBl 

74.2 1 


25.8 



74.4 

Si 

25.0 



This table shows that the type of delivery was not a significant factor in the ob- 
served difference in reaction time as between Scries 1 and II exhibited in a previous 
table. 


The influence of several types of ane.stliesia were then assessed. Tlie 
results of tlfe.se ob.servations az'C shown in Table V. 

Table V shows that gas oxygen gives the best results as to incidence 
of relaxation ; ether, even when used only in combination, increasing 

Table Y. Type ok AxESTnE.SLV With Reaction Time of Uterus 



1 GROUP I 

1 GROUP ir 

NOT 
ovEi; 3 
MIN. 

OVER 

3 .MIN. 

TOrAL 1 

1 

% OVER 
3 MIN. 

O ft 

5 

o 

OVER 

3 MIN. 

a'OTAL 

% OVER 
3 MIN. 

Ether 

38 

28 

0(5 

■mxoi 

mBm 

35 

w(M|| 

33.3 

Gas, oxvgen, other 

94 

24 

118 



19 


21.3 

Gas and oxygen 

42 

9 

51 

Km 

mm 

7 


1,5.9 

Spinal 

11 

4 

15 

20.0 

mM 

4 


37.0 

CH-Cl 

1 

1 



1 1 

0 



None 

0 

0 



5 

1 



Local 

1 

3 



n 

0 




the incidence. <ind when used alone causing the liigliest incidence oi 
all. But there is no evidence that the influence of anesthesia modifies 
the conclusions as to the sujieriority of ergonovine. 

Berha])s the most notable difference in oxytocic efficiency of tlie 
two agents under consideration was noted in following the two series 
of eases through their posf-partuin coiwses and is exhibited in I’ahle Vf. 

Doubtful cases, that is. cases in which there was (lue.stion of retained 
secundines or in which there was doubt as to the actual aniounf of 
bleeding, were discarded. As we have ])revi(»usly seini that there was 
no significant diiferein-e between the two groipis in opei'ative inci- 
ilenee, tiiere being' an a<dnally higher inei<Ience of low forci'ps in 
Group 11. the (‘omparison given in Table VI is the more forcefid. It 




















































TRICHOMONAS VAGINALIS VAGINITIS 
A Co:mparative Study op Treatjmunt and Incidence 


Paul Peterson, M.D., San Diego, Calif. 

(From the Ohstetrical and Gynecological Clinic, U. S. Naval Hospital) 

F or tlie past thirteen months a routine search has been made for 
Trichomonas vaginalis in all patients visiting- the Obstetrical and 
Gjniecological Clinic of the United States Naval Hospital, San Diego, 
California. This clinic affords accommodation for some 22,000 per- 
sons yearljL 

During the period from Peh. 3, 1936, to March 3, 1937, a total of 
5,712 obstetric and gynecologic patients were examined routinely for 
tlie trichomonas. All patients were white females ranging in age 
from fourteen to fifty-five years, the average age being 26.3 years. 

INCIDENCE 

The 5,712 exaniin!ition.s yielded 1,405, or 24.0 per cent, smears positive for 
Trichomonas vaginalis. Cultures were not made as such a procedure would have 
overburdened the laboratory. In only one case was the patient past the meno- 
pause. She was fifty-five years of age and entered the clinic for burning of the 
vagina and adjoining vulva. Three of the patients appeared to be virgins upon 
examination. It was noted that the organisms were more often found soon after 
a menstrual period or delivery. Records are not complete enough to give exact 
figures as to the percentage of smears positive following menses as compared 
to those before menses, but in the prenatal patients it was found in 20.3 per cent 
of the patients as compared to 33 iier cent of the post-partum cases examined. 
It, therefore, was found less frequently in the prenatal patients than in the 
average gynecologic patients. This is not in accord with many reports. 

There was one case of ulcerative proctitis in which the Trichomonas vaginalis 
wiis believed to have been the causative agent. This case is reported in detail 
further on in the report as no other such ca.«e has been Jioted in the literature. 

DIAGNOSIS 

A diagnosis was made in the majority of the cases on the saline preparations 
alone as only 211 or 15 per cent of the cases complained of the symptoms one 
expects to find. The 15 per cent complained mainly of itching and burning of 
the vagina :ind adjoining vulva, a.ssociatcd with a slightly greenish, watery 
discharge. Other complaints were: Icucorrhea, burning on urination, and pain 
in the left lower quadrant associated with painful coitus. Only when no other 
pathologv' could be found to accouTit for the jiain was the trichomonad infection 
credited with causing it. I'herc were 295 or 21 i)cr cent of the patients complain- 
ing of these obscure comjdaints which may or may not have been due to the 
trichomonad. In S!M» or (>4 jjcr cent of Ihe c.ases the patifuit had no complaint 
whiidi would Icail one to sus])(‘ct a trichomonad infection. 

ASSOCIATED CONDITIONS 

As was stated above, 211 or 15 per cent of liie patients with Trichomonas 
nujinalis vaginitis present(‘d themselves for .symptoms ascribed to that condi- 
tion. One patient had an associated proctitis credited to trichomonas infection. 

100-1 
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Table VI. Cases Showing Late Post-Paktum Bleeding 




g-o-e 

ETHER 


SPINAL 

TOTALS 

Spontaneous 

Group 1 

7 

S 

s 

1 

24 


Group 11 

0 

1 


d 

1 

Electh’e low forceps 

Group I 

•t 

I 

0 

2 

6 


Group II 

0 

0 

1 

0 

1 

Low forceps 

Group I 

1 

0 

0 

1 

2 


Group II 

0 


0 

0 


Midforceps 

Group I 


2 

0 

1 

3 


Group II 


0 

0 

0 


Totals 

Group I 
Group II 

35 

2 






is also evident that ether, ivliieh has been shown to increase immedi- 
ate bleeding’, was not a predoininant faetoi- in the above table. 

A number of eases having foul lochia during the post-partum course 
were also listed. Of these there were 26 in G-roup I, 5 of which had 
a second dose of oxytocic and three of which had intravenous ergo- 
trate. In Group II there were 19 patients, with approximately the 
same number of patients receiving a .second or third dose of medicine. 
One-half the patients in Group I exhibiting foul lochia also had post- 
partum bleeding. Accurate conclusions cannot be drawn from the 
relatively small number of observations made of this symptom. The 
actual results ivould indicate a higher incidence in Group I. It is also 
evident that this symptom occurs relatively more frequently in pa- 
tients who have had exee.ssive bleeding during the third .stage or 
subsequently. 

No appreciable difference was found in the number of hospital daj’S 
as between the two groups. 


SUMMARY 

Approximately 500 unselected patients were observed during the 
third stage of delivery, the immediate iiost-iiartum period and the 
subsequent puerperium, Avith reference to the amount of immediate 
and secondary bleeding, uterine tone, and the appearance of foul 
lochia. 

These patients Avere diAuded into tAvo groups, one of Avhieh Avas 
treated Avith pitocin and ergotamine tartrate, and the second of Avhich 
Avas treated Avith an ergonoAune preparation. 

Comparison betAveen the tAvo groups Avould appear to establish : 

1. That the ergonovine preparation used was more efficient in preventing and 
controlling abnormal bleeding than the ergotamine tartrate preparation. This dif- 
ference is accentuated bj' the fact that the ergotamine tartrate was used in combina- 
tion with a potent pituitary extract. 

2. That ether anesthesia predispo.ses most to post-partum bleeding and nitrous 
oxide least, of the small group of anesthetic agents studied. 

3. That the type of delivery had no e.s.sential effect on the incidence of post- 
partum bleeding. 

I. That the occurrence of abnormal post-partum bleeding appears to predispose 
to sapremic infection of the uterus. 

5. That none of the corollary factors concerned in this stud}' modifies the first 
conclusion as to the clinical superiority of ergonovine preparations over older fo.rms 
of ergot derivatives. 
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METHODS OP TREATJIENT AND RESULTS WITH EACH METHOD 

Carharsonc . — Early in llio scries nil patients were heated witli P-earbaniino 
plicnyl arsenic acid." ])urinj>' the first week the patient used u gr. of carbarsone 
and 5 gr. of sodium bicarbonate dissolved in half an ounce of warm water and 
instilled into the vagina upon retiring. The following morning a 2 gr. carbar.sone 
.suppository was inscited into flic vagina. On the morning of the .seventh day 
a sodium bicarbonate douche was taken and the patient reported for the taking 
of smears. If smear.s were po.sit.ivo the same routine was continued for another 
week. "When the smears bec.ame negative only a 2 gr. suppository was used in 
the vagina at bedtime. This was continued until the patient had been under 
treatment for a ijoriod of forty-two days. Smears were taken following each of 
three menstrual jieriods before the patient was di.schargcd. 

Treatment by this method was given to 210 patients or 14.94 per cent of the 
total series. Three patients or 1.43 per cent had received previous treatment; 
154 or 73.33 per cent were cured with one course; 53 or 25.24 per cent required 
two courses before being cured. Three patients or 1.43 per cent were not cured 
after two courses, and were considered failures by this method. No reactions 
were encountered in this group of patients. 

Vioform.i — The second medication used in the treatment was iodochloroxy- 
quinoline. This is a very light weight powder. The vioform powder M-as mixed 
with glycerin to form a thin paste. The best proportion of the mixture being 
15 gm. of vioform to 22 c.c. of glycerin. This jiaste was applied to the vagina 
with apiilicators while rotating a bivalve speculum in the vagina. This paste was 
apiilied daily for a week and smears were then taken. Jf positive, the same 
treatment was continued foi- another week. When smears became negative, the 
jiaste was a])])Iiod on alternate days and the patient was instructed to take two 
douches of 0.5 jier cent lactic acid daily on the other days until treatment had 
been kejit up for a jieriod of forty-two days. Itechccks were made after each 
of three immstrual iieriods before the patient was discharged. 

3'his method of treatment was given to 500 or 35.59 per cent of the total 
series. »Seven patients or L4 per cent had received treatment previously; 381 
patients or 70.2 ])er cent were cured with one course; ITS or 23.0 per cent required 
two courses before remaining negative. One ctise or 0.2 ])er cent w.as positive 
aftei- two courses tind was con.^-idered a failure by this method. No reactions 
were noted in this group. 

Silvrr Pirmlr . — The silver [)icrate method of ti'catment proved quite simple, 
etVective. .and time saving. It was, therefore, used on more patients tlmn tiny 
other single method. This method consi.sted in washing the vagina with tincture 
of green soap and water, drying, and insufllating the silver picrate-kaolin powder} 
into lh(> viigina, in the ]iro[)ortion of one jiart of silver picrate to ninety-nine of 
kaolin. 'I’his was done once each week and etich intervening night the piiticnt 
inserted a suppository of 2 gr. of silver jiicnite*' in a borogly’ceride-gclat in base. 
.Smears wme taken each week and treatment continued for a period of forty-two 
days. Smears were taken following each of three menstrual jieriods. Two 
patients in this series developed a r.'illier severe dermatitis of the vulvti tind 
bullocks, but the condition clciired rajiidly when the treatnamt was comjilelcd. 
Neither case necessittitml interruption of the treatment. 3'his treatnamt causes 
marked staining of the skin .about vagina and rectum, but di'colorizcs rather 
rajddlv when the course is completed. 

'Phis metliod w.as used in (i!i.5 or 49.47 per cent of the entire series. Eleven or 
1.7."* per cent had been treated by other methods: 554 or 7!t.7I per cent were 
<-urcd with oia- course; 14! <ir 2tl.2.9 per cent reqiiircrl two cour.“cs. 'fherc h.'ive 
be.*n no failur*-s noted in this group, 

*Manuf.'ictur*;ii under tlie ti.-ule naiia- Garbar.sone t).v Ell Lilly and Compan.v, 

f Matiul'acttiri'd liy lie- Cilci f'o, 

JPiipitositerl' S are! jiov.-.ii-r inamif.-ieturcd I>y .lolin \V.\< tli ft Diotle-r. Inc. 
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111 899 or (54 per cent ol' the capes tlic organism was found only because of routine 
examination as tlie patients were examined for fibroids, irregular menses, 
amenorrhea, suspected pregnancy, etc. Three virgins or 0.21 per cent had a 
profuse, clear, watery discharge but did not complain of itching. These were 
associated with the Dodcrlein bacillus infection, and it is believed that this t}'pc 
of discharge was due to a pathogenic abundance of these bacilli. Some 175 or 
12.455 per cent had a gonorrlieal endocervieitis, while IIG or 8.2G per cent had 
a mixed infection of the endoeervix. One patient had an associated monilia 
infection. 

TRICIIOAIONAS VAGINALIS PROCTITIS 

D. AI., a white female beauty parlor operator, aged 27 years, presented herself 
at the clinic Dec. 8, 19,16 complaining of a profuse greenish, watery discharge 
associated with marked itching and burning at the entrance of the vagina. 
She had never been pregnant, and menses were 14 x 28 x 6. The condition began 
ten days following her last menses. She denied nnj venereal infection. History 
was otherwise irrelevant. 

Pelvic examination revealed a marital introitus with firm perineum. Bar- 
tholinian glands and Skene’s duets appeared normal. The cervix was nulliparous 
in tj’pc. The vagina was moderatclj' red and was excoriated at its entrance. 
There was approximately 10 e.e. of greeni.sh watery material in the vagina. 
Smears of this were taken for the Trichomonas vaginalis. Cervical and urethral 
smears were made for jSTeis.^crian organisms. The uterus was normal in size 
and position. Both adnexa were normal. 

The saline preparation was loaded with trichomonas. The other smears 
were negative for Neisserian organi.^ms. The treatment consisted of silver picrate 
powder insufUations once weekly and suppositories each night for six nights. 
The vagina was scrubbed well with tincture of green soap and water, then dried 
before the powder was insufflated. After one week, the patient was .symptom 
free and smeans were negative. At the end of the second week the smears were 
positive in spite of continued treatment. At the end of the third week smears 
were again negative and remained so until the fifth week when positive smears 
were again obtained. At the end of six weeks smears were negative and the 
patient was still symptom-free. 

Treatment was discontinued Jan. 34, 39.17, and the patient was told to return 
ten days later for an examination. 

When the patient returned all symptoms had recurred and, in addition, she 
was complaining of burning of the rectum and painful defecation. A procto- 
simi)ic examination showed the rectum and lower sigmoid to be very rod through- 
out, and many dirty, gray flecks of exudate, pinhead in size, completely covered 
the mucosa of the rectum and lower sigmoid. When this material was scraped 
away a small ulcer e.xtcnding about half the depth of the muco.«a was revealed. 
'I'liere was slight oozing from each of these areas. There was no tendency 
for the ulcers to ' coalesce. 'The smears taken from the base of these ulcerations 
showed many motile trichomonas morphologically identical with those in smears 
from the vagina taken at the same time. Xo other pathogenic organisms were 
found. 

The same treatment was begun again for the vaginal infection and one in- 
sufflation given into the rectum which relieved pain and' itching but resulted 
in a severe diarrhea. Following this only the silver picrate suppositories were 
used in the rectum. Two weeks of treatment resulted in negative smears from 
vagina and rectum associated with complete healing of the lesions in the rectum 
and sigmoid. 

A check on this patient six weeks after discharge from the clinic revealed that 
.‘<he had been entirely free of .symptoms, and smears were still negative from 
both rectum and vagina. A recent check, approximately three months after 
discharge, shows no organisms or .svTnploms present. The p.atient .says .she is in 
excellent health. 
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believed that sueli cases would more pi'obabl.y be due to reinfection. 
Unfortunately, the husbands of these Avomeu could not be examined; 
so no attempt Avas made to determine the source of infection for 
statistical iDuriioses, 

The case of proctitis is reported to call attention to a condition 
AAdiich may be occurring as a clinical entity more often than is recog- 
nized. Due to the fact that the organisms are thought to occur as 
nonpathogenic inhabitants of the intestinal ti-act, most people have 
thought it incapable of causing lesions of clinical significance in this 
location. Perhaps, some of the cases Avith left loAver quadrant pain 
Avere due to a sigmoiditis and proctatitis caused by the trichomonad 
but Avere not recognized as no search Avas made for it in the intestinal 
tract. It Avould be interesting if those studying the stools routinely 
Avould also examine the rectum and sigmoid for manifestations of 
sigmoiditis or proctitis. Hou'-eA^er, it may be that the pain in the 
loAver quadrant of these patients is due to Trichomonas vaginalis in- 
fection of the tubes, ovaries, or pei-itoneal cavity as sugge.sted b,y Hees. 


Table I. Eesults op Treatjient 


jrETirOD USED 

CASES 

% 

HAD fj- 
BEFORE 

CURED 

1st 11 

CURED 

2nd P 

FAILURES 

CASES 

% 

cases 

% 

CASES 

% 

CASES 

% 

Ciirbarsonc 



■9 

1.43 

154 

73.33 


25.24 

3 

1.43 

Vioforra 

KaiW 

35.59 

mm 

1.4 

381 

70.2 


23.6 

] 

0.2 

Sih'cr Picratc 

09 


■9 

].73 

554 

79.71 


20.29 

0 

— 


AVeinstein, Bogin, HoAvard and Finlcelstone^ and others state that 
they have never found Doderlein bacilli AA'ith tiichoinonas infeclion, 
but in the cases herein reported the bacilli Avere in A’ery great amounts 
and Avere identified by cultures and .smears. Apparently the lilcho- 
monas organism in these eases had become accustomed to the acid 
flora caused by the Doderlein bacilli; or else the infection by the 
trichomonas had been too recent for the bacilli to disappeai’. Both 
organisms Avere absent after two Aveelcs and remained so for the re- 
mainder of the treatment and at the time of the three-month re- 
examination. 

SUMAIARY 

1. The incidence of Trichomonas vaginalis infeclion among 5,712 
obstetric and gynecologic patients of the Obstetrical and Gynecologi- 
cal Clinic at the I'. S. Naval Hospital, San Diego, California, Avas 
found to be 2-1.0 per cent for all i)atients examined or 3.69 per cent 
AA'hen only those AA'ith typical symptoms Avere considered. 

2. In po.st-j)artiun cases the incidence AA-as 33 per cent, as conij)ared 
to 20.3 per cent in the ante-jmrtnm eases. 

3. Trichomonas vaginalis vaginitis as a recognized clinical entity oc- 
curred in only 15 per cent of the ca.scs. 

4. Sonic jiatients had left loAA'cr qnaflrant jiain and jAainfid coitus 
with no other findings to account for it. 
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nisciJSsiON 

From a review of Ihe lileralure one finds three slrilciiifr faels: (,1i 
There is no ^^eneral ap:reemen1 rofrardin^r the patliopenesis of this 
or<rani.sm ,• f2) tlie sonree of infection is far from hein^r ajrreed upon 
tind. (3) tile metliods of treatment are extremely varied. 

This report is bein"' made for a threefold jnirpose: (1) To jiresent 
the fi^^ures of ocenrrenee of true pathofrenie eases, and of incidental 
cases; (2) to ♦rive a simple, effective, and time-savin<r means of treat- 
ment; and, (3) to report a case of Tnvho)nan<(s rtnfhitilis jiroctif is oc- 
ciirriiifr as a clinical entity. 

tsince only In per cent of the ca.ses of TricJiomoiuis vaijiiialis vaginitis 
had clinical .symjdoms it is very ])rol)al)le that only those cases would 
have been reco<rnizrd had not routine jircparat ions been examined. 
Therefore the corrected fiirure for this .series would lie 211 cases in a 
total of 0,712 or 3.09 })er cent of the entire series of cases which had 
clinical .symptoms definitely sn'r'reslive of TriclKnnoniis rafiiiKilis 
vaji'initi.s. 

From the above fipnri's, one who believ(>s the trichomonas a markedly 
})af hof^fcnic orfranism wonbl certainly be .surjii’iserl at the relatively 
small percentajre of the patients (lo per cent) piviny clinical symp- 
toms sufficient to (-ause them to .seek medi('al aid for that reason alone. 
On the other Inmd, that 15 per <'enl or 211 patients were cured of all 
complaints when ade(|uately treated. 9’hus. certainly, this orfranism 
is capable of produciiijr a severe, and disabliii”' vayinitis. ilow«*vcr. 
the author is led to believe that the pathogenicity of tin* trichomonad 
is freiierally exay^^erated. A<rain. why are some ca.ses oj' the infection 
so severe tind others sym])1omless Oould it be that the oi-franisnis 
oc(‘Ui' in a smooth and a rou»rh or pathogenic and nonpathoyenic 
form.’ These are (piestions that must be answm-ed beiorc* adequate 
}>ro^fress can be nnide in treatinjr ami controlling these cases, 

^Vhen the three methods of treatment employecl are reviewed, it 
is seen that the results very closely paralbd each other, though fiirnrcs 
indicate a sliyht advantage in the use of the silver [licrate UH'thod 
t/faide 1). The main advantaire ibis metliod offers over the others is 
the ease with which it <'an be used as eompai’ed to the other two. ;ind 
this probably accounts for the differem-e in the results; foi- it is tren- 
erally conceded that the more difiicidt methods are less ofirni applict! 
correctly, especially b.v the jvatients themselves. It is Itclicycd that 
the possibility of reactions jVdlowin^r tlie use of carbarsone is not a 
‘actor sufiicienl to cans*.* ab.andonintr this mctboi}. 'fhe vioftirm is 
Very effective, but t^'o time eonsnmiinjr for a larye clinic. All patients 
in this clinic were treated for a jteriod nf six wee!;s in nrder that 
treatment wonbl eover at least one mensirnal period, nnlcv^ tin. 
patient was preynant. It is felt liml this is :i very iiiqiortaiit factur in 
the treatment of this infect i<»n, and that it will prevent many rccur- 
rencf‘>.. Attention is called also to the fact th.at Sreatim'n* should con- 
limic dttrimr tite mcnstrim! ptM’io<]. Iti the vorrtit c.ast.v. of ;ids 

s.-rtes 5 he jiaticnts b.avc otiiy bccjt f«*ibnvcd for u jicrjod of ;h}'..:c 
tiumihs am! so may show .subsoquent return o;‘ tl.c infection, Im: j; i.. 



IDENTIFICATION OF YEASTLIKE OEGANISMS ISOLATED 
FROM THE VAGINAL TRACTS OF PREGNANT AND 
NONPREGNANT WOMEN 

Claudius P. Jones, and Donald S. Martin, M.D., Durham, N. C. 

(From the DcpaHmeJit of Ohstetrics and Gynecology and the Department of 
Bacteriology, Dulce University Medical School) 

Y eastlike organisms have been eultured frequently from the ex- 
ternal genitalia and vaginal tracts of women suffering from vulvo- 
vaginitis. Proof of the etiologic relationship of these fungi to mycotic 
■\Tiivovaginitis is complicated by the fact that yeasts also occur in a 
significant percentage of women wiio show no signs or symptoms of 
vulval or vaginal irritation. Attempts to correlate the presence of these 
fungi with the clinical findings are handicapped by the lack of practical 
methods for identifying yeastlike organisms. 

Castellani ’si classification which is based on the ability of the organism to ferment 
certain carbohydrates has not been found practical. Benhams accomplished much 
in the way of correlating the morphologic, biologic and serologic characteristics of 
the yeastlike fungi but her methods of identification are too complicated for routine 
use. The identification key proposed by Stovall and Bubolzs is much simpler in 
technique but others^i c have found strains which cannot be classified in one of the 
three types proposed by these authors. 

Our study describes the methods developed for the identification of 68 
strains of yeastlike fungi isolated from the vaginal tracts of pregnant 
and nonpregnant women. These fungi were isolated during a routine 
study of the complete vaginal fiora by Carter and Jones,® and no correla- 
tion with the clinical findings was attempted. Representative strains 
were obtained from Drs. Benham and Stovall, and a comparison of our 
technique with the methods described by these authors was thus possible. 
We present only the details of the procedures necessary for identifica- 
tion. A review of the literature with a more complete discussion of 
terminology and methods of classification is to be published elsewhere. 

jMATerials and methods 

Sixty-eight strains of yeastlike fungi were isolated from the vaginas of 52 preg- 
nant and 16 nonpregnant women. In a nonpregnant patient a sterile speculum was 
inserted and the swab smeared over the posterior fomices of the vagina. Care was 
take not to touch tlie speculum with the swab. In a pregnant woman no speculum 
w’as used; the labia were spread by an assistant and the swab wms inserted directly 
into the vagina. All swabs were streaked on Sabouraud’s slants and were smeared 
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5. Eoiitine examination aeeoimted for 64 per cent of the eases being 
found; 15 per cent Avere recognized clinical entities; 0.21 per cent 
occurred Avitli a pathogenic abundance of Doderlein bacilli; 12.455 
per cent AA’^e're associated Avitb gonorrheal endocerAucitis ; 8.26 per cent 
had a nonspecific endocerAucitis ; and 0.075 per cent occurred Avith 
monilia infection. 

6. A case of Trichomonas vaginalis proctitis is reported. 

7. Comparatwe results of treatment AAdth earbarsone, Anoform, and 
silA^er picrate are given. 

8. Some pertinent facts from the literature are cited. 

The author wishes to express his most sincere appi'eciations to Dr. John E. Porter, 
Senior Obstetrician and Gynecologist, at this Clinic for referring his cases to the 
autlior for study and treatment. 
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SEROLOGIC STUDY OP HEMOLYTIC STREPTOCOCCI PROM 
THE THROAT, NOSE, AND VAGINA OP ANTE- 
PARTUM OBSTETRIC PATIENTS 

P. 0. Rolfs, M.D., R. E. Tbussell, B.A., and E. D. Plass, M.D., 

loAVA City, Ioava 

(From the Department of Obstetrics and Gynecology, State University of Iowa) 

C onvincing eAldence is accumulating that the hemoUdic strepto- 
cocci encountered in puerperal infections are derived almost en- 
tirely from extragenital sources. Since Lancefield^ separated these 
organisms into definite groups on the basis of precipitin reactions, 
there has become available a useful, though someAAdiat laborious, 
method for determining AA'-hether or not a giAmn strain is pathogenic 
for human beings. This author has shoAvn tliat practically all strains 
derived from human infections can be grouped into a single class. 
Group A. The human bod 3 '' maj’’ harbor organisms of the other groups, 
notabty B, C, D, P and G, AAdiicli are ordinarily ifot pathogenic, al- 
tliougli isolated cases suggest that occasional! a* thej* maj'’ giA'e rise to 
human infection. 

Lancefield and Hare^ classified many strains of hemolytic .streptococci from the 
vaginas of throe series of obstetric patients in Queen Charlotte’s Hospital, London, 
using the precipitin technique. The finst series included 46 strains obtained from 
clinically typical cases of puerperal infection; all but one belonged in Grouji A. The 
remaining strain was a Group G organism associated Avith a Staphylococcus aureus 
•septicemia. The second series comprised 85 strains isolated from 837 post-partum 
'vomcn Avho Avere cither afebrile or aa-Iio had had only slight increases in temperature 
during the puerperium. There aa'US only one Group A organism and that AA’as ob- 
tained from a patient aa'Iio had an afebrile com-alescence. The authors gaA'e con- 
sideration to the possibility that some strains of other than Group A might liaA’e been 
responsible for certain of the IS mild infections, but reached no conclusions. The 
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third series consisted of 13 strains isolated from 855 ante-partnin women. Only one 
patient had a slight pyrexia during the puerperium. None of the 12 strains tested 
was in Group A. One strain was lost. 

Leonard Colebrook^ has pre.sented an excellent summary of the sources of hemolytic 
streptococci involved in puerperal sepsis and has stressed the importance of the re- 
spiratorj' tract as a reservoir for Group A organisms. The recently infected re- 
spiratory tract is considered of greatest significance, while open septic conditions, 
healthj' carrier.®, and the possihilitj" of air borne infections are given secondary con- 
.sideration. The rigid investigation of the sources of puerperal fever carried out by 
Dora Colebrook4 likewise incriminates the respiratory tract of either the mother, some 
member of the family, or one of the attendants in a large percentage of cases. 

In view of tliese findings it was decided to determine tlie incidence 
of significant (Group A) streptococci among tlie patients on tiie ob- 
stetric wards of the TJtiiversity Ilo.spitai. Accordingly baeteriologie 
examinations of tlie respiratory and vaginal tracts of five linndred 
women have been made. 


]METHODS 

Each patient was examined shortly after her entry into the hospital, usually within 
twenty-four hours. Throat cultures were taken by depressing the tongue and rubbing 
the tonsillar region thoroughly with a sterile swab. Nose cultures were taken on the 
last 300 women of the scries by rotating a sterile swab inserted into the nostrils. 
Vaginal cultui'es were taken before digital examination. The labia were separated 
and a sterile swab inserted deeply and rotated. Throat cultures were repealed five 
dtiys later. 

All swabs were immediatelj' inoculated onto blood agar plates. Throat and nose 
cultures were incubated aerobically and vaginal cultures both aerobically and an- 
aerobically. All plates were examined at the end of twenty-four and forty-eight 
hours for hemolytic streptococcus colonies. 

In classifying the isolated organisms the “tentative methods for isolation and 
identification of hemolytic streptococci’’ as outlined by Cofi'o3'5 were followed. 

The precipitin technique was carried out as follows: .Vntisera were obtained Ip' 
immunizing rabbits with dead organisms representative of the various groui).s, as 
furnished b.v Lunccfield.’-' Each antiserum was tested against acid extracts of the 
homologous organism and of one other known member of the grouj), b.v layering 
0.1 c.c. of the extract over an equal volume of serum in a small tube. The formation 
of a ring of precipitate .at the Junction of th<> two liquids indicates a ponitivc re- 
action. All isohited strcjitococci were classified according to their retictions with 
the prepared antisera. No cross reactions were encountered. 


Taiu.k I. Sorni'K ok 53 Stuaixs ok STUKeTococt-j J.soi.atkd ki;om 500 

OnsTi.Ti:ic Patients 


KOhT.t'E: NO. OK i’ATIENT.S 

.N’o. OK .sti:ain.s 

I’EUCENTACE 

Thro:it (500 p:itients) 

First culture onlv 

o*> 

4.0 

.‘S(>cond culture onlv 

ir, 

.3.0 

First atid second cultures 

(j 

1.2 

Nose (.300 tiatients) 

One culture onlv 

<j 

2.0 

A'agina (.'>00 jiatientsi 

One cidfuri* onh’ 

n 

tl.'i 


•W*' .•ir<- al.'iii t'« ii<'t;riov.l‘(!ac this tin.- <-.«>i)<Tiitl<)n, wliich Inis In Inrta- part inaili’ 
oo‘!‘iitiIi. lie- cunctusii.n ‘J this .-tinly. r)ilr tlianks arc also ..‘Xtcnile.I to Dr. Jt. Hare. 
Toront.t. who kSiuil.v funiistsc.l a K ormanl.sm. 



HOIjFS ET ATj. : STUDY OF HEMOIA'TIC STREPTOCOCCI 


1011 


RESUETS 

A iotal of o;5 Kfrainn of st rcptoc.oc.oi producing .soluble Iieniolj'sins were isolated 
from the 500 women. ']''lic sources of tlie.sc strains are indicated in Table I. 

Serologic study of the organisms permilled all strains to bo placed in 4 of the 9 
recognized groups. Table IT lists the groups and sources. 


Table II. Serologic Groitpixg (Laxcefield) of 53 Strain.s of Hemolytic Strep- 
tococci Isolated from 500 Obstetric Patiexts 


GROUP (LAXCEFIELD) 

.sontOE 

XUMBER 

PERCEXTAGE OF TOTAL 

Group A 

Tlirout 

3.3 

G2.3 


Ho-se 

3 

5.7 

Group B 

Abigina 

2 

3.8 

Group C 

Tliroat 

O 

«> 

5.7 


Hose 

2 

3.8 


Vagina 

1 

1.9 

Group G 

Throat 

S 

15.1 


Hose 

1 

1.9 


Total 

53 

100.2 


COJfMENT 

There were 44 positive throat cnltiires in five hundred ante partuin 
obstetric eases, but in only six individuals were hemolytic streptococci 
found at both examinations (on admission and five days later). 

The observation that 23 patients had positive throat cultures on the 
first examination and negative cultures five days later may be ex- 
plained by the fact that many of these women were brouglit to the 
hospital in ambulances, often from some distance. Cold weather in 
addition to fatig'ue undoubtedly encourages mild throat infections. A 
number of these patients complained of having “scratchy'' throats 
at the time of the first examination. A surprisingly small percentage 
admitted recent sore throat, infected cuts, scarlet feA'^er, or other in- 
fections, either in themseh^es or in members of their families. The 
conditions under which they liA-^ed ivhile in the hospital apparently 
faAmred rapid control of throat infections. 

Fifteen patients Avho had negatiA'e cultures at the time of entry had 
positive cultures fiA^e days later. This .suggests that the latter group 
accpiired the organisms during the fiA’-e-day period, but the possibility 
that eA^eiy throat SAvabbing Avas not efficient must be kept in mind. 
It is Avell knoAvn that the isolation of hemolytic streptococci from the 
throat is dependent upon such variables as the thorough application 
of the SAvab, the recency of actiA’-e infection, and the possibility that 
the patient has recently gargled Avith an antiseptic solution, as dis- 
cussed in some detail by Colebrook.'* 

Nose .cultures Avere po.sitiA^e .six times in the 300 eases studied. In 
only one instance did the throat also contain liemofAdic streptococci. 

In keeping AAuth other published data, espeeiallj^ those of Lancefield 
and Hare,- the strains isolated ante iiartum from the Amgina Avere not 
of Group A. Two of the three patients remained afebrile, Avhile the 
third had a temiierature of 100.4° F. on the third day post partum 
and of 101.0° on the ninth day. 
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The seasonal incidence of hemolytic streiitoeocei is ivell brought out 
by this stud}- ivliich was started on Oct. 19, 1936. One strain was 
isolated in the remaining twelve days of October, 3 were found in 
November, 10 in December, 18 in January, 15 in February, and 5 in 
the first ten days of March, 1937, at Avhich time the series was concluded. 

Our data support Coffej-’s® contention that the precipitin reactions 
are more reliable than the biochemical tests. All but one of the 53 
tested strains fermented trehalose. The exceirtional organism, sero- 
logically in Group C, alone fermented sorbitol. Tivo Group B strains 
from the vagina hydrolyzed sodium hippurate. The final lydrogen 
ion values invariablj'- were within the limits indicated in Coffey's lat- 
est report and need not be elaborated. 

Table III presents the puerperal morbidity in the 500 women and 
groups the streptococci isolated ante partum. No iiost-partum cultures 
were made. 


TAiii.E III. Analysis of Puerperal Morbidity in 500 Obstetric Patients, with 
Serologic Grouping of Hemolytic Streptococci Isolated Ante Partuji 


• 

NO. OF 

PA- 

TIENTS 

I 

NON- 

FEBRILE 

•UERPERIUJ 

FEBI 

PUERr 1 
PERAL 

IN- 

FECTION 

.1 

ULE 

INTER- 

CURRENT 

IN- 

FECTION 

GROUP (LANCEFIELD) OF 
STREPTOCOCCI ISO- 
LATED ANTE PARTUM 
FRO>t WOJIEN WITH 
FEBRILE PUERPERIUJt 

NO. 

% 

NO. 

% 

1 NO. 

% 

No Streptococci 
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The percentage of puerperal morbidity in the 52 women from whom 
hemolytic streptococci were isolated ante partum is slightl}’^ higlier 
than in the group culturally free from the organisms. It is significant 
that ]] of the strains isolated ante partum from women who dc- 
velo])ed fever after delivery were in Group A, one was in Group C, 
and two were in Group G. On the other hand, 39 strains were isolated 
ante partum from -women who had afebrile convalescences. Of these, 
25 were in Group A, 2 in Group B. 5 in Group C, and 7 in Group G. 
These data suggest that those women ivho harbor hemohdic strepto- 
cocci constitute almost as much of a menace to the health of their 
fellow patients as to their own. 
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RESULTS OP TREATMENT IN THE ANTE-PARTUi\I SYPHILIS 
CLINIC AT BELLEVUE HOSPITAI/^' 

Mortijier D. Speiser, M.D., New York, N. Y. 

(From the Ohsietrical and Gynecological Service, Bellevue Hospital) 

T he transmission of syphilis from mother to child can be prevented 
bj’ early and adequate treatment given to the mother during her 
prenatal period. In order to do this efficiently, as well as to undertake 
the study of several other interesting phases of this work, a special 
clinic, ''The Prenatal S.yphilis Clinic,” was organized at Bellevue Hos- 
pital with the cooperation of the Department of Dermatology about three 
years ago. Upon certain indications, the patients are referred from the 
regular prenatal clinic. These indications are : 

1. A liistory of a previous definite or suspicious S3'philitic lesion. 

2. A substantiated liistoyv of previous intravenous and intramuscular tlierap}\ 

3. A history of repeated premature deliveries, especially if macerated or stillborn, 
as well as full-term deliyeries jdelding syphilitic children. 

4. All Wasserniann reactions other than negative. 

5. Suspicious or definite sj’philitic lesions in patients attending the prenatal clinic. 
0. A suspicious or definite histoiy of a s.yphilitic infection in the marital partner. 

In the Prenatal Syphilis Clinic special history forms are employed 
and every patient is examined with i)articular alertness for evidences of 
her syphilitic infection. Dark-field studies are made on all suspicious 
lesions. At present patients are also subjected to x-ray study of the 
heart and aorta. Both a Wassermann and a Kline test are repeated 
upon the patient, and she is advised of the necessity of having similar 
tests performed upon her husband and children. 

As a re.sult of these examinations, patients are then divided into three 
categories. First, a group in whom a definite diagnosis of syphilis can 
be established; these receive treatment immediately. Second, a group 
who have given suspicious data but upon further cheeking are found to 
be free from a syphilitic infection; these are referred back to the regu- 
lar prenatal clinic. Third, a group Avho present nothing but repeated 
mildly positive serodiagnostic reactions; these patients and their babies 
are subsequentlj'' studied to ascertain the significance of such indecisive 
serodiagnostic reactions occurring in pregnant women. 

A study of the last 11,983 deliveries at Bellevue Hospital yielded 489 
patients who were diagnosed as syphilitic, an incidence of 4.08 per cent. 
The present study, however, includes only 325 cases, 295 -with acquired 
syphili.s and 30 with definite or probable congenital syphilis. It is the 
acquire d group which is the subject of discussion in this paper. 

-vr before the Section of Obstetrics and Gynecologrj-, New York Academy of 

Medicine, March 23, 1937. 
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The higliest attack rate for sypliilis occurs during tiie sixteentli to 
tliirtieth years, which period coincides witii tlie early and most active 
childbearing period. BeldingV impression of the increased frequency 
of syphilis in multiparas has been borne out in the present study. Of the 
295 acquired cases there were 188 multiparas and 107 primiparas, a 
ratio of Si/o to 2. It is intere.sting to note that in the 30 congenital cases 
the ratio was reversed; there were 19 primiparas and 11 multiparas. 
When the cases were more accurately divided into primigravidas and 
multigravidas, the preponderance of the latter group was oven more 
emphatically demonstrated, while the congenital group showed a more 
even distribution as Avould naturally bo expected. 

Certain features in the diagnosis of syphilis in the pregnant woman 
may well be mentioned here. The routine serodiagnostic test is of ex- 
treme importance in detecting syphilis in the prenatal period, for there 
were 254 patients or 86.1 per cent of the acquired group who presented 
no demonstral)le physical evidences of their infection. They wei’e clin- 
ically latent in contrast to 41 or 13.9 per cent in whom evidences could 
be demon.s1 rated. In 33 or 11.2 per cent of the total, early manifesta- 
tions such as a jirimary lesion or secondary skin lesions with or witliout 
eondylomata lata wore found. In 8 or 2.7 per cent of the total, late 
lesions of the cardiovascular or centi'al nervous system were demon- 
strated. 

JIE'J’MOD OF TREATiUENT 

Tlic aim in the treatment i.'^ primarily to prevent the transmis.'sion of the disease 
to the oir.sprinfi. The greate.«t reliance is to he placed upon the n.«e of an arsenical, 
preferably ar.splienamine ; along with tliis a heavy metal, preferably bismuth, is used. 
Prior to tiie onset of treatment, a complete pliysical examination, blood pressure, 
and urinalysis must be done. 

Tlie routine employed varies with: (1) The stage of the syphilitic, infection, and 
(2) the period of gestation. 

TreatTrient is interrupted in the presence of toxemia and other medical contra- 
indications. Severe reactions likewise call for the ])rompt interruption of arsenical 
therapy. 

Should the patient with early .sypliilis be seen for the first time during pregnancy, 
.she is treated in much the same fashion as the nonpregnant early syphilitic jiatient. 
The treatment of the jiregnant woman with latent .sy[)liilis varies with the length of 
gestation. Regardless of the lengtli of gestation, however, treatment is always con- 
tinuous and uninterrupted by rest jieriods. When therapy is started during the 
first trimester, it is well to begin with bismuth as a preliminary to the u.«e of 
arsphenamine. Alternate series of -f to (i intramuscuhir injections of bismuth iiml 
K to III intravenous injeidions of arspheminiine .are given and trciitnamt is so Jir- 
Tjuiged tluit the last month or six weeks is to be occiijiied with the administration of 
the arsenical. When treatment is started during the seiamd trimester of pregnancy, 
the method used is continuous nlternate ther;ipy with slight overhijiping of cour.^es. 
Pefore the tirst cour.-e of bismuth is completed arsjihentimine is begun, and for the 
week or two of overlapi>ing the patient appears at the clinic twice weekly. As in 
the previous oroiip. tie* arsenical is emjiloyed during the last few week's of jueg- 
naiicv. In the final groui», those who jiresent themselves during the last trimester, 
continuous combined thcrafiy is ii.'-ed. The arsenical is employeil weekly until the 
end of prettnuncy. thus pcrhaiw allowing uj» to II or 1.1 doses. 'I’lie bismuth is given 
on a sejiarate clinic vi-it etich week and may be interrupted for a few weeks fol- 
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lowing the series of 4 to 6 iujeetions. The major difference between the treatment 
of tlie nonpregnant and the pregnant latent syphilitic woman is that in the latter 
the arsenical receives greater emphasis and the treatment must be continuous. When 
arsphenamine is employed, the initial dose is 0.1 gm. ; this is increased to 0.15 gm. 
and subsequently to 0.2 gm. at which level it is usually maintained throughout. 
Occa.«ionally in large Avomen, the do.se may be increased to 0.3 gm. If neoarsphena- 
mine is employed, the initial dose is 0.15 gm. ; this is increased to 0.2 gm. and finally 
to 0..3 gm. Occasionally we employed 0.45 gm. 

The occurrence and .sig-nifieance of reactions to the arsenical will be discussed 
later, but it should be said that whenever this drug is employed, one must be ever 
alert to the possibility of reactions. Urinalyses and blood pressure readings are 
done prior to each injection and the patient is questioned as to hei’ subjective symp- 
toms following the last dose of the awsenical. Last, the sclerae, mouth, wrists, and 
elbow bends should be carefully inspected for evidences of toxicity. 

RE.SULTS OF TREATMENT 

The relationship of position and pre.«entatiou in the treated and untreated cases 
and the operative incidence in the same groups has been studied. The incidence of 
prematurity in untreated cases was 52.3 per cent. This liigh incidence was reduced 
to half in those patients who received treatment prior to the oimet of pregnancy. 
It was further reduced to less than one-fourth, namely 12.t) per cent, in those who 
received treatment both before and during their pregnancy. 

In the untreated group the incidence of vertex presentations was very much lower 
than normal with a corre.sponding increase in breech presentations to 13.S per cent, 
almost three times the normal. Unquestionablj', the reason for the higher incidence 
of breech pre.seiitation is the greater frequency of prematures in this group. With 
treatment, as the incidence of prematurity- diminishes, there is a deci-ease in breech 
presentations and a corre.sponding increase in vertex pro.sentations. 

The operative incidence as here noted includes breech deliveries and deliveries 
by forceps, version, and cesarean section. In the untreated group, operative de- 
liveries accounted for 30.8 per cent of the total while spontaneous deliveries com- 
prised 69.2 per cent. This high operative incidence may be explained by the relative 
increase in the breech deliveries in tliis group. In the treated cases, with the resulting 
increase in full-term deliveries and the associated decrea.'^e in breech presentations, the 
operative incidence was found to be about normal or slightly below, the indications 
for operative deliA’ery being purely obstetric in nature. 

In considering the occurrence of morbidity in patients Avith and Avithout .syphilitic 
lesions, and how morbidity is influenced by treatment, 10 patients Avere found Avith 
early lesions, mostly genital, Avho receiA-ed no treatment ; of these 6 or 60 per cent 
ran a morbid post-partum course. TAventy-four patients Avith lesions occurring dur- 
ing pregnancy Avere treated. Many of these patients Avent into labor after having 
received a comparatively small amount of treatment, in many instances inadequate 
to cause a complete subsidence of their manifestations. HoAveA-er, treatment influ- 
enced this group so as to bring the incidence of morbidity doAvn to 41.7 per cent 
from the GO per cent noted above. In those Avithout lesions Avho received no tj-eat- 
ment or treatment only before or only during pregnancy, the incidence of morbidity 
Avas approximately 14 per cent. In those patients AA-ithout lesions aa-1io reeeiA-ed 
treatment both before and during pregnancy, tliis incidence Avas diminished to 12.5 
per cent, AA-hich is still slightly higher than fhe average of 11.2 per cent. Tlie 
standard used to determine morbidity is: tAA'o or more rises to lOO.!" F. or higher, 
these rises being at least tAA'enty-four liours apart and occurring after the first day 
post partum. 

Patients Avith SAqfiiilis do not shoAV any increase in the incidence of hemorrhage; 
on tlie contrary, the incidence is aa-cII beloAv normal. This is found to hold true re- 
gardless of AA'liether or not treatment was giA-en. 
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RESULTS OF PREGNANCY IN SYPHILITIC PATIENTS 
TREATED AND UNTREATED 

One appreciates the ravages of this disease in the prenatal patient by 
observing the high incidence of prematurity, stillbirths, and neonatal 
mortality, as •well as the incidence of sj'pliilis occurring in those cliil- 
dren Avho are discharged alive. Tlie incidence of maceration observed in 
the various groups was as follows : 29.2 per cent wliere no treatment Avas 
given, 12.2 per cent where treatment was given prior to pregnancy only, 
3.4 per cent where treatment was given during pregnancy only, and 2 
per cent where treatment ivas given hath befoi-e and during pregnancy. 
Neonatal deatlis due to sypiiilis occurred in 24.6 per cent of tlie patients 
Avho received no treatment. Witli treatment this Avas markedly reduced. 

The total early death rate, due to syphilis, of offspring in untreated 
patients Avas 62.3 per cent. In the grou]) Avith treatment only prior to 
pregnanc.A^, this figure Avas reduced to 12.2 per cent, and finally to 3.9 
per cent in those aaIio received treatment both before and during preg- 
nancy. Poor results are naturally to be expected in the untreated cases 
even AA'hen the babies are discharged alive, for 24.6 per cent of the total 
babies AAm-e found to be .syphilitic. In the group avIio received treatment 
only prior to pregnancy, the incidence of syphilitic live children Avas 
reduced to 4.9 per cent; this is in all probability due to both the treat- 
ment given and to the lapse of time Avhich alloAved the sj^philitic infection 
to become latent. A higher incidence of syphilitic Ha^c children, namely 
18.2 per cent, aatis encountered AA'here treatment AAms given during preg- 
nancy only; this may be explained by the fact that the infection Avas 
more recent and that many of the.se patients had therapy inadeciuate to 
prevent the transmi.ssion of the disease. Naturally the best results are 
to be obtained Avhere treatment Avas given both before and during preg- 
nancy, there being only 2 ])er cent of the offspring Avith syphilis in this 
group. The status of living offspring is determined by the folloAving 
routine: The placentas are Aveighed and then examined gros.sly and 
microscopically. Serologic te.sts are done on the coi'd blood. In those 
cases Avhere no treatment Avas giA-en the mother, a daik-field examination 
is made on scrapings of the umbilical Ax*in. On the .seventh day of life, 
another 'Wassermann and another Kline test are done, and the long 
bones are .subjected to x-i-ay study. After dischai-ge from the ho.spital, 
the baby is folloAved in the pediatric clinic Avhere he is examined and 
Avhero a Wassermann lest is repeated at the end of the first month. If 
the child is found to be free from disea.se, the .same pi’ocedui’e is em- 
ployed at the end of tlii-ee month.s, and in addition spinal fluid and x-i'ay 
studies may be done. Relui'n visits are made at tlu-ec-month ijitervals 
until the end of the fiist yeai-, and then at six-month intervals there- 
after, unlo.ss suspicious findings neee.ssitate more fref|uent visits. One 
should .start treatment only after a definite diagnosis has been e.stab- 
li.shed. The babies in this j>resent .s<*rie.s have been followed in such a 
fashion for a i)eriod of one month to three years. As th(' clinic gi-ows 
older, this period ot ob.sei’vat ion Avill be jirolonged. 

A tabulation Avas made of tin* results in tho.se j)atients avIio received 
Ic.s-S than 15 injections oi the arsenical as eomj)ared Avith tho.sc who I'c- 
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ceived more than 15 injections. These are further subdivided by con- 
sideration of wliether or not treatment was given prior to pregnancy. 
Those who received no treatment prior to pregnancy went to term with 
almost the same frequency as those who received treatment prior to as 
well as during pregnancy. It can therefore be concluded that the most 
essential factor in producing term deliveries is the treatment given the 
patient during her prenatal period. All those patients who received 
more than 15 doses of the arsenical Avithout previous treatment Avent to 
ternij since this group is only 7 in number no significant conclusions 
can be draAAm. 

The incidence of macerated stillbirths decreased Avith increasing 
amounts of treatment during pregnane.y. The total infant death rate 
due to syphilis in those motliers aa'Iio received less than 15 arsenical in- 
jections AAms not infiuenced l)y the presence of previous treatment. There 
Avere no fetal deaths due to s,yphilis in patients Avho received more than 
15 injections irrespective of preAuous treatment. Tliis indicates that 
AA’ith 15 or more injections of the arsenical given during pregnanc.y deatli 
due to syphilis can usuaUy be aA’oided. In those patients A\dio received 
inadequate treatment during pregnanc.y, previous treatment increased 
the incidence of live babies Avithout syphilis from 63 per cent to 80.5 
per cent. No conclusions can be draAAm from the small group AAdio re- 
ceived at least 15 injections of the arsenical Avithout previous treatment. 
HoAvever, AAdiere previous treatment Avas given as Avell as more than 15 
injections of the arsenical during pregnancy, tlie incidence of live babies 
AAuthout sj’-philis rose to 94.7 per cent. This shoAvs that patients Avho 
receive treatment prior to as aa'cII as sufficient treatment during preg- 
nancy, Avill produce healthy babies just as often as nonsyphilitic mothers. 
None of the babies discharged aliA'c dcAmloped eAudences of syphilis AAdiere 
more than 15 injections Avere given during pregnancy. To summarize 
the obseiwations that can be made from this chart, it can be said, that 
treatment given during pregnancy regardless of previous treatment 
helped to carry the patient to term; more than 15 injections of the 
arsenical preAmnted the transmission of syiiliilis to the offspring. 

Another factor influencing the results of treatment is the period in 
pregnancy Avhen treatment is begun. While the prevalent impression 
is that the transmission of the disease from mother to offspruig occurs 
sometime after the sixteenth AAmek, McCord^ has recently demonstrated 
the presence of the spirochete in 9 fetuses under 300 gm. in AA^eight. 
Therefore, treatment should be begun as early as possible in pregnancy, 
because the disease may be transmitted during the first feAv months of 
gestation. 

Treatment during pregnancy lielps considerably' to carry the patient 
to term. HoAveA'er, the incidence of term deliAmries is almost the same 
in the group avIio started treatment after the sixteenth Aveek as in the 
group AAdio started treatment prior to the sixteenth AA^eek. The Amlue of 
treatment started prior to the sixteenth Aveek is to be found, hoAveA*er, 
in tlie prevention of fetal deaths due to syphilis and in a marked de- 
crease in the tendency to transmission of the disease. The decrease in 
fetal deaths AAdiere treatment is started early is sliOAAm by the absence of 
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fetal deaths in tlie group wlio started treatment iirior to tlie sixteentli 
week in contrast to a 7 per cent incidence of fetal deaths in tlie group 
who started treatment after the sixteenth week. The decreased tendency 
to transmission is well shown by a 2.7 per cent incidence of live babies 
with s,y]ihilis in tlie group starting treatment liefore the sixteenth week 
in contrast to a 13.9 per cent incidence in the group starting treatment 
after the sixteenth week. 

Treatment given even late in pregnancy, during the last trime.ster 
only, is of value. Sncli late treatment helps to prevent the transmission 
of tlie disease. This is shown by the fact that 62.1 per cent of the babies 
born to mothers who received late treatment were alive and free from 
the disease compared with only 12.3 per cent of the babies born to un- 
treated mothers. While the incidence of live syphilitic babies was al- 
most the same in the untreated group as in those patients who received 
late treatment only, .such treatment reduced the frequency of the seri- 
ous ravages of the disease, namely, macerated stillbirths, and neonatal 
deaths. This is shown by the fact that there was an incidence of 3 per 
cent of macerated stillbirths in the group with late treatment compared 
with 29.2 per cent in the groiiji without treatment. Likewise, the inci- 
dence of syphilitic neonatal deaths ivas reduced to 1.5 per cent from 
24.6 per cent. Also the incidenec of prematurity was reduced to one- 
fourth by late treatment. 


REACTIONS TO THE ARSENICAL INJECTIONS 

While the ar.senical is unquestionably the most valuable drug in the 
jirevention of the Iransmi.ssion of infection from mother to offspring, its 
use is not attended without untoward reactions. The resulls of the Co- 
operative Clinic Series^ arc used for comparison. There were 11.77 gastro- 
intestinal reactions per thousand injections as compared with 10.92 in 
the Cooperative Clinic Series dealing with pregnant women and 8.52 in 
nonpregnant women. Niti'itoid reactions were encountered twice as 
often in the present seia’es. Also a veiy marked inerea.se in ])ruritus oc- 
curred, namely, 10.01 jiei' thou.sand injections compared with 0.87 per 
thou.sand in the pregnant groiq) of the Coojierative Clinic Series and 
1.78 per thousand in the noiqii-egnant group. A total of 27.08 reactions 
per thou.sand was found in the Bellevue .series, a higher incidence than 
that encountered in the larger Coopei-ative Clinic .Serie.s. Of the severe 
reactions, erustaceous dermatitis was encountered with almost the same 
frequency in all the gi'oups. Icterus, however, was very much more fre- 
quent in the Bellevue .scries, thei'c being 7.07 per thousand injections in 
this .series wherisis there were only 0.62 jier thousand in the grouj) of 
jiregnant women and 1.12 pei- thou.sand in the nonpregnant gi-oup of 
the Coojierative Clinic Berics, Two deaths occuri’cd or an incidence of 
1.17 ])er thousand injections, while no deaths were encountered in the 
Cooperative Clinic Series. One of the.se deaths was a very typical 
ar.senical encephalorrhagia ; this condition has also been rejiorfed by 
Beck.’ Pla.^s.-' Selnunann.'’ and Kuluiel." It resembles speeific toxemia 
with convulsions and may be readily mistaken for it. Its onset fre- 
(piently occurs after the second or 1hir<l injection diu'ing the latter jjart 
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on glass slides for direct examination. Budding yeast cells n'cre seen in tliese 
smears in a Ingh percentage of those cases in which cultures were subsequently posi- 
tive. The cultures were incubated at room temperature. Since bacteria frequently 
develop on Sabouraud’s medium, fungi when found were checked for purity by 
inoculating Sabouraud’s acid dextrose broth and streaking a blood agar plate from 
this broth culture. We believe that some of the irregularities of carbohydrate fer- 
mentation noted by other observers may be due to the presence of two or more species 
of fungus on the original Sabouraud’s slants or to an occasional bacterial con- 
taminant. Blood agar, although not an ideal medium for the development of yeast- 
like fungi, is a very useful substratum for colony differentiation. 

The following technique which was developed by empirical methods enabled us to 
identify all 68 strains studied. The procedures necessary for identification were: 

1. Colonies on Sabouraud’s dextrose agar were transplanted to Sabouraud’s acid 
dextrose broth, incubated at 37° C. for forty-eight hours and the type of surface 
growth noted. 

2. A beef extract blood agar plate, pH 7.4, was streaked from this Sabouraud’s 
broth culture after shaking the tube to resuspend the sedimented organisms. These 
plates were incubated at 37° C. for ten days. Although most colonies developed 
well in three or four days certain tj'pes of monilia showed typical colonies only after 
longer incubation. If bacterial colonies appeared or two species of fungi were recog- 
nized, a single colony was selected and inoculated into another tube of Sabouraud’s 
broth to observe the tj’pe of surface growth of the pure culture. 

3. A single well isolated colony was picked from the blood agar plate and planted 
on a second Sabouraud’s dextrose agar slant. After incubation either at room tem- 
perature or 37° 0. some of the growth was transplanted to a sterile carrot plug which 
was subsequently examined at frequent intervals for evidence of ascus formation. 

4. A beef extract dextrose-free agar slant was inoculated from the Sabouraud’s 
agar slant which was used as inoculum for the carrot plug. This culture was in- 
cubated at 37° C. for twenty-four hours and subcultured 2 or 3 times. The most 
recent transplant was used to inoculate the various carbohydrate broths, milk, and 
corn meal agar slide cultures. 

5. The carbohydrate fermentation reactions were tested by inoculation of beef 
extract broth containing 1 per cent of fermentable substance. Beef extract broth 
containing brom-thymol-blue was titered to pH 7.2 before autoclaving at 15 pounds’ 
pressure for twenty minutes. After cooling, the carbohydrate solutions, sterilized by 
filtration, were added. The inoculum consisted of a saliae suspension of the scanty 
growth on beef extract agar. The gi'owth was washed off in 1.0 c.c. saline and 0.1 
c.c. quantities were pipetted into the various carbohydrate broths and milk. 

6. Corn meal agar was prepared as described by Benhama and a slide culture made 
by flooding a sterile slide with the molten medium. After hardening, the agar was 
inoculated by making a heavy streak the length of the slide, splitting the medium. 
The inoculum always consisted of material from the beef extract agar slant. The 
slides were incubated at room temperature for several days in sterile moist chambers. 
After mycelial growth had occurred the slide was dried in the air, and fixed and 
stained with lactophenol and cotton blue. 

7. Agglutination tests with immune rabbit serums were done with most strains. 

None of the 68 strains produced asci on carrot plug and 9 failed to develop 

mycelia on corn meal agar. Tliese 9 Strains were classified as cryptocoeci and cor- 
responded to Group I as described by Benham.r The remaining 59 strains, which 
produced mycelia, were considered species of the genus monilia as tliis genus is gen- 
erally interpreted in medical literature: i.e., yeastlike cells which reproduce by 
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showed no change in their reactions with the varying amounts of treat- 
ment as indicated. Tiiere were hoAvever, 3 or 2.7 per cent of the patients 
who showed a more strongly positive reaction post partum after having 
received moderate or little of the arsenical and bismuth. In the pa- 
tients with early syphilis, most of whom showed secondary manifesta- 
tions, a reversal of the Wassermann reaction occurred in a considerable 
proportion of the cases Avith comparative!}^ small amounts of treatment. 
In the late latent cases, the largest percentage of cases shoAA^ed no change 
in the Wassermann reaction because the period of observation and 
treatment ante partum AA^as too short to bring about marked serologic 
changes. 

CONCLUSIONS 


]. The transmission of syphilis from mother to child can be prevented 
by early and adequate treatment gh'en to tbe inother during her pre- 
natal period. 

2. Such treatment can be giA'^en most efficiently in a special Prenatal 
Syphilis Clinic properly equipped and staffed. 

3. Ante-partum treatment aauII markedly reduce tbe incidence of jn-c- 
mature deliveries. 

4. With tbe decrease in premature terminations as tbe result of treat- 
ment there is a decreased incidence of breech presentations and a con- 
sequent decrease in operative deliA^eries. 

5. Morbidity is very markedly increased in those untreated patients 
Avith early lesions. i\Iost of these lesions AA'ere condylomata lata situated 
about the genitalia. Treatment in a similar group of patients reduced 
this incidence. 

6. The incidence of maceration as A\'ell as the incidence of deaths due 
to .syphilis aa71s fifteen times higher in jiatients Avho received no treat- 
ment compared Avith those a\4io received treatment both before and din- 
ing pregnancy. 

7. Tbe nontreated group yielded liA’e babies avIio Avere .syphilitic tAvelvc 
limes more often than tlie treated group. 

8. It is ncATr too late in pregnancy to bi’ing about some good by the 
use of anti.sy])]iilitic therapy. 

9. Arsenical tlierapy given the pi'cgnant Avoman is not attended Avith- 
out ri.sk. Tlie gastrointc.stinal reactioms, pruritus, and icterus lead the 
li.st in frcfiucncy. Mild reactions are encountered Avitb almost equal fre- 
quency in Avliite and colored iiatients but severe reactions ai'c more fre- 
(|uenl in the former grouj). 
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of pregnancy and treatment is usually Avitliout avail. The other deatli 
encountered following the use of the arsenical likewise occurred after the 
tliird injection, but the findings 3vere those of a diffuse parenchymal 
cellular degeneration predominantly cerebral, hepatic, and renal. There 
was a total of 9.41 severe reactions per thousand injections in the pres- 
ent series as compared 3vith less than one-foui'th that number in the 
Cooperative Clinic Studies dealing with pregnant women. 

The difference in the results between the two series may in part be 
accounted for by the special alertness for such reactions in the Bellevue 
Hospital Clinic. Another factor is the disproportion between the sizes 
of the two series. Finally, the po.ssibility of racial susceptibility to the 
arsenicals maj^ account for part of the difference in the results. Mindful 
of this last possibility, a study was made of the reactions encountered 
in 149 white and 44 colored patients. The first group received 1,416 
injections and showed an incidence of 27.55 mild reactions per thou- 
sand and 11.29 severe reactions per thousand. The colored group on the 
other hand, although the number is small, and only 282 injections 3vere 
given, showed an incidence of mild reactions which was a little lo3ver 
than in the white group, but there 3vere no severe reactions encountered. 
Icterus 3vas the most common of the severe reactions. Its determination 
clinically is difficult in the colored group unless the icteric index is done 
as a routine. However, if icterus had occurred, more likely than not in 
many instances further serious consequences such as acute yellow atropliy 
would have resulted with further treatment, so that it may be assumed 
that icterus as a reaction was iiroba])ly very infrequent in this group. 

STUDY OF THE WASSER3IANN REACTION FOLLOWING TREAT3IENT 

Finally a study was made to determine tlie effect of ante-partum treat- 
ment upon the Wassermann reaction, dividing tlic cases into those 3vit]i 
early syphilis, late sypliilis, and latent sypliilis, and using the maternal 
seven-day Wassermann reaction for comparison witli the Wassermann 
reaction prior to the onset of therapy. There were 19 patients with 
early lesions practically all with secondary manifestations and all in tlie 
seropositive stage. In this group there was an incidence of 42.1 per cent 
of Wassermann reversals. Tliese reversals followed the use of moderate- 
moderate or moderate-much treatment. There was a similar incidence of 
no change in the Wassermann reaction. Three patients or 15.8 per cent 
with varying amounts of ante-partum treatment showed a less strongly 
positive reaction post-partum. There Avere 6 patients with late mani- 
festations 3vhose Wassermann tests were followed, none of whom showed 
a complete reversal ; one with moclerate-moderate treatment showed a 
less strongly positive reaction, and 5 with varying amounts of treatment 
showed no change. 

In the study of the latent cases with other than negative reactions to 
start,, there were 7 reversals or 6.1 per cent brought about mostly with 
a moderate amount of the arsenical. There were 22 or 19.5 per cent who 
showed a lc.ss strongly jiositive Wassermann reaction after varying 
amounts of treatment.. The large.st number, namely, 81 or 71.7 ])er cent 
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Table II. Pkegnancies 



GROUP I 

(PREVIOUS PKEGNANCY) 

GROUP II 

Primiparjis 

8.3 

19 

Multiparas 

317 = SOI preg. 

152 =: 590 iireg. 

Healthy children 

128 or 1G% 

113 or 19% 

Syphilitic children 

118 or 14% 

286 or 48% 

Stillbirths 

168 or 21% 

78 or 14% 

Miscarriages 

120 or 16% 

76 or 12% 

Children with no data 

267 or 33% 

45 or 7 % 

children, 4S per cent definitely syphilitic. Another 26 per 

cent .showed interruption 

of pregnancy before term with 

macerated fetuses. Another 7 per cent, or 45 of 

them, could not be followed, 14 

of whom had previou.sly died. Undoubtedly, some 

of those were sypliilitic. 



Table III. Relationship op Eably and Late Treatment 

MONTH OP PKECNANCY' TBE.VTMEN'I 

’ STARTED NO .SYPHILIS IN 

CHILD SYPHILIS IN CHILD 

2-4 

31 

1 

5-6‘ 

47 

3 

7-9 

58 

13 


Total 136 

17 


Table III sliows tliat if the patient is treated early in pregnancy, there is very 
little syphilis left in the child. There was one syphilitic child out of 32 cases where 
treatment was started from the second to the third month of i)regnancy, inclusive. 
There were 3 out of 50 patients who showed syj)hilis when treatment was started 
from the fourth to the sixth month, inclusive. Thirteen out of 71 2 >f>tients, however, 
showed a certain amount of .sypliili.s if the mother was treated only during the latter 
part of 2 )i‘egnancy. In all of those cases the congenital syidiilis was very easily 
controlled by anti.syphilitic treatment. 

I would like to emphasize the nece.ssity of long observation of these infants. One 
cannot say that there is no .syphilis in tlic.se infants after a follow-up of only two 
or three months. I have seen quite a few ca.ses of signs of syphilis appearing after 
four, five, six, or eight years. Latent syphilis would then become manifest in the 
form of an interstitial keratitis, a nerve deafness, or some other evidence of con- 
genital .syjihilis. It is only by continued study over a long time that we can solve 
this problem. 

DR. WALTER CLARKE. — There is a real need for the tliorough investigation of 
syphilis as a comidication of jncgnancy such as Dr. Speiser has been carrying on at 
Bellevue Hospital. His n’sults give almost i)r> jicr cent of satisfactory jircgnancies 
in .syphilitic women where the jiatient had had treatment both before and during 
the pregnancy (94.7 ]tcr cent). Tlic.^e results are as good as have ever been obtained 
in any jdece of work of this sort. 

There is in (his city no jirenatal clinic which does not do routine serologic tests 
for syphilis. The real difliculty comes in two other respects, first, that the p.atients 
.are not properly followed :ifter having been discovered and sometimes an* not kept 
under treatment. .Second, routine serologic tests in pregnant women are not com- 
mnnlv done in jirivate jiractice. In other wonls, the situation in this city is (hat 
women who go to prenatal clinics, which are commonly free, are given more sci- 
entitic care, .as far as .syjdiilis is concerni'tl. than tho.'-e who go to private jdiysiciatis 
and jiay .a fee for it. 

In the clinic.- and lio.-pitals :i r<'!illy fine piece of work is being done on the dis- 
coverv 'ff svphilis. The pl:ice ivhere w<> .are failing, .and Lading hament.-ddy. not only 
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DISCUSSION 

DR. WILLIAjM T. I3AILY. — The remarkable thing about the treatment of sypli- 
ilis, in the pregnant -woman, is the fact that fetal syphilis may be prevented and 
cured, even though our treatment fails to cure the mother. Salvarsan apparently 
is much more efficacious in fetal than in adult tissue. 

Even in the late months if treatment is intensive, a fair number of nonsyphilitic 
children will be born and syphilis in the others can be more easily controlled. On 
the other hand, a well treated patient whose Wassermann remains negative before 
she becomes pregnant, should not be disregarded. In her case, the disease may be 
latent and at any time the fetus may become infected. The history of previous 
pregnancies is most valuable, and in some suspicious cases in which the Wassermann 
is negative, a provocative injection of arsphenamine has led to a positive serologic 
reaction. 


Table I. Group 1, Prenatal Cases Followed From Four to Fifteen Years 
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SYPHILIS 

PERCENTAGE OP OFF- 
SPRING WITH 

SYPHILIS 

PERCENTAGE OP 
STILLBIRTHS 

PERCENTAGE OP 
MISCARRIAGES 

1-3 

125 

85 

IS 

15 

7 

68.0 

14.4 


5.6 

4-G 

133 

120 

11 

2 

0 

90.5 

8.4 


0.0 

7-9 

85 

73 

6 

6 

0 

86.0 

7.0 


0.0 

10-12 

33 

32 

1 

0 

0 

97.0 

3.0 

0.0 

0.0 

13-15 

16 

15 

0 

1 

0 

94.0 

0.0 

6.0 

0.0 

IG-t 

IS 

16 

2 

0 

0 

89.0 

11.0 

0.0 

0.0 


410 

341 

38 

24 

7 

83.0 

9.0 

6.0 

2.0 


DR.. THURMAN B. GIVAN. — Table I represents a follow-up of the children of 
women who were treated prenatally. These patients have been observed for from 
four to fifteen years, and represent 410 preg-nancies in which the patients were given 
varying amounts of neosalvarsan as well as either mercury or bismuth. It is easily 
seen from this chart that .141 of the 410 patients remained free from syphilis for 
from four to fifteen years after delivery. Those that received the least treatment 
presented the most syphilis. High percentage of stillbirths and congenital syph- 
ilis, occurred in those that received only one to three salvarsan injections prenatallj-. 
Dr. Speiser remarked that 15 doses would protect the baby and that is usually so. 
In the IS patients of my series who received such treatments there were, however, 
two very definite sjTihilitic babies. These infants both had sj-philitic meningitis, 
although both mothers were treated throughout pregnancy almost weekly from the 
second or third month of gestation. Both of these babies are well now, and their 
hydrocephalus has been easily controlled without any mental deficiency so far. It 
is a matter of conjecture whether or not the spiroclietes in these two women belong 
to that strain which picks out the central nervous system in the infant. 

Table II shows that these patients 83 of whom were primiparas and 317 
inultiparas, had had 801 previous pregnancies. There were only 128 or 16 per 
cent that showed no definite syphilis in the living children, although there was a 33 
per cent incidence that could not be followed. As might be surmised, a great many 
of these children were married and were inaccessible, many others undoubtedlj' are 
dead. Of those that could be followed, 14 per cent showed syphilitic children. An- 
other 37 per cent resulted in stillbirths or miscarriages. A second group were 
mothers of children with congenital syiJliilis in our clinic, 19 primiparas and 171 
multiparas, liaving a total of 590 pregnancies. There were 19 per cent of healthy 
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ADMINISTRATION 

We gave the following dosage: In patients under 130 pounds, we gave an initial 
dose of 9 gr. in 4 ounces of ether oil mixture per rectum (2.5 ounces of ether to 1.5 
ounces of olive oil). jSTo quinine was used in our ether oil mixture. For patients 
over 130 pounds, we gave 12 gr. in 4 ounces of ether oil mixture. We gave tlie 
medication as soon as the patient was definitely having regular pains and discomfort, 
regardless of the degree of dilatation of the cervix. The average degree of cervical 
dilatation at which the initial do.se of medication was given in our 101 cases was, 
however, 4 cm. The average dilatation of the cervix at the time of the second ad- 
ministration of the drug, which was required in 29 cases, was 6 cm. At the time of 
the initial administration of the drug, tlie level of tlie presenting j)art varied from 
“engaging” to “midpelvis.” If the labor was a long one and further medication 
necessary, we gave one-half of tlie original dosage in 3 ounces of ether oil. It was 
never necessary to give more tlian 21 gr. to any one patient, in divided doses, althougli 
we at times repeated llie ether oil alone. No scopolamine was given to any patient 
in this series. 

On admission, the patients were routinely given an enema of 2.5 per cent bi- 
carbonate of soda solution. This was chosen in preference to a soapsuds enema, 
because it was felt to be less irritating, and helped to lessen the possibility of ex- 
pulsion. The medication was given according to the usual technique for administer- 
ing rectal ether, with the following exception: Only enough bland oil to fill the 
rectal tube, and eliminate air, preceded the medication and no oil followed it. The 
instillation was done rapidly between two pain.s, and a folded vaginal pad was held 
firmly against the rectum for fifteen to twenty minutes following the removal of the 
rectal tube. Using this method, we had little difficulty with expulsion of the medica- 
tion, and prompt absorption seemed to bo the general rule. The action of the drug 
was often almost instantaneous, but as a general rule sleep ensued within twenty to 
thirty minute.^. Four patients out of 101, expelled a part of the instilled solution. 
Wo endeavored to wait one-half to three-quarters of an hour after e.xpu]sion of the 
admission enema before giving the rectal medication. Following the medication, an 
occasional patient complained of a burning sensation in the rectum. This subsided 
within five to ten minutes at the longest. 


OBSER^^iD CASES 


Our series comprised 101 cases selected from the routine ward admissions. We en- 
deavored to choose only the patients in whom we felt delivery was not imminent. TJic 
patients comprised 77 primiparas, 21 multiparas i)reviou.sly delivered of one baby, 
and three jjreyiously delivered of two babies. Their ages ranged from 17 to 37 
year.s, and they were all of the white race. Among these patients, there were 78 
normal pe]ve.«, 5 simple fiat pelves, 9 funncl-shaj)ed pelves, 7 justominor pelves, and 
2 justominor fiat pelves. There were 3 breech presentations and 98 vertex presenta- 
tions. The types of deliveries were as follows: 81 by low forceps, the majority 
of which were j)rophylact ic ; 14 spontaneous; 3 by midforceps; and 3 breecli ex- 
tnictions. In the following estimation of the length of labor, it sliould be remem- 
bered that the length of the .‘••econd stage of labor is shorter than the usual aver.nge 
in our cases. This is due to our routine u.se of perineotomy and low jjrojjhylactic 
forceps under gas anesthesia in all primiparous laboi-s. The length of the third stage 
is .'ilso shorter than the average, due to the routine use of gas .-inestliesia and Crude 
expression of the jdacenta. 

An .'lualysis of our observations .«hows the following: 

I. T/ir Dnii) (inir CompUtr .inah/f.iut and .imnr.'iin in I'arornhJr ('uses . — 


AK.M.OKSI.V 

Excellent 75 c.'tses ('7-1%; 

Good n cases 

Fair -1 eas4‘s ( 4%) 

J’oor .11 case.' (11%) 


.t.M.VK.St.S 

E.xcellent (>8 cases (i>7%) 

Good It) c;ases 

Fair 3 cases ( ■'•'/() 

I'oor 1 1 cases ( 1 1 ) 
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in New York City, but all through the country, is in the discovery of syphilis in 
private practice. You cannot expect to find syphilis in pregnancy in any large pro- 
portion of eases unless routine serologic tests are done. 

DK-. MOBTIMEE D. SPEISEB. — Besides the false negative Was.serniann reac- 
tion there i.s, of course, another possibilitj', namely the question of infection occur- 
ring late in pregnanc}% For that reason several investigators interested in this 
phase of the work have recently advocated a routine Wassermann, not only at the 
time of the first admission to the clinic but also at a later date about the eighth 
month, in order to detect those patients who have acquired their infection during the 
course of their pregnancy. 

We are fortunate at the present time to be able to do a precipitation test (Kline) 
as well as a Wassermann test on the patients in the prenatal syphilis clinic at 
Bellevue Hospital. One test, therefore, acts as a check against the other and we 
are looking for discrcjiancies occurring in either test. 


A CLINICAL STUDY OP ACID ALURATE AS A RECTAL 
ANALGESIC DURING LABOR- 

William A. Grai-iam, ]\I.D., and Mary DeWitt Pettit, M.D., 

New York, N. Y. 

(Froiti ilie Woman’s Hospilal in the Slate of New York) 


T his sUicly was iDidei'takeu at Woman’s Hospital on the Ward 
Obstetrical Service, over a period of five raonth.s. Acid alurate 
(allyl-isopropyl barbituric acid) is soluble in ether oil mixture for use 
in rectal analgesia. Our interest in the drug was aroused because of 
favorable reports of its use at Fifth Avenue and Lincoln HosiDitals in 
this City. AYe had been routinely using nembutal (pentobarbital 
sodium) and scopolamine on the AYard Service with the occasional 
addition of rectal-ether-oil. AA^'e had experienced the usual difficulty 
with marked restlessness in many patients and the resulting nursing- 
problem. AYe had also certain patients who vomited medication, and 
in -whom rectal administration seemed more satisfactory. It seemed 
interesting, therefore, to study a drug winch was soluble in the 
Gwathmey mixture and would necessitate one instillation only and to 
try to evaluate this drug as to : (1) Effectiveness in the production of 
analgesia and amnesia, (2) degree of i-estlessness and difficulty in con- 
trol of patient, (3) toxicity in regard to the mother, (4) toxicity in 
i-eg-ard to the baby, (5) effect on duration of labor, (6) length of dura- 
tion of analgesia, and (7) effect on third stage of labor. 

Because the use of the rectal route in giving medication is not ideal 
in all patients, we selected only cases where this method seemed ad- 
visable. AYe did not attempt to use it in cases far advanced in labor, 
with the head deep in the pelvis, or where delivery seemed imminent 
within one to two hours. 


Section of Obstetrics and Gynecology, N. Y. Academy of Medicine, 
193 (, at a Resident s Program. 
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4. Toxic Effects of the Druf/ on the Baines . — Of the 101 babies ileliveretl, there 
was one stillbirth of a hydrocephalic monster. The fetal heart in this case was not 
heard on examination at the time of admission, which leaves 100 children who were 
born alive and in good condition. The average weight of the babies was 7 pounds 
and ?• ounces with a variation from 5 pounds 9 ounces to 10 pounds. Of these 100 
children, there were 90 who breathed spontaneously at birth and required no efforts 
of the obstetrician to initiate respiration. Eighteen babies included in the 90 liad 
sufficient mucus or meconium or both in their respiratory passages to necessitate 
aspiration to relieve partial obstruction. Seventy-two babies or 72 per cent of the 
series breathed spontaneously without any stimulation. Ten of the 100 babies were 
definitely narcotized, but were easily resuscitated by the administration of a mixture 
of 10 per cent CO, and 90 per cent oxygen following aspiration of mucus. 

Fourteen Ijjibies of the 100 delivered showed enougli definite variation in the fetal 
heart rate to be classified as abnormal. Two showed marked slowing during the sec- 
ond stage, and at delivery were found to have a looj) of cord tight around the neck 
and shoulder. Passage of meconium was also noted in these tsvo cases. Of the re- 
maining 12 babies, 11 showed a definite increase in the fetal heart rate of 24 to 40 
b(!ats per minute immediately following the administration of the drug. In two of 
the cases, the rate of tlio fetal heart was observed to return to normal within an 
hour's time. In 9 cases, the fetal heart rate required two hours or more to return 
to the rate found prior to administration of the drug. There was one case in which 
the fetal heart became definitely irregular in rhythm during very forceful second 
stage pains. This arrhythmia was considered to be due to i)ressure exerted on the 
fetus by the strong uterine contractions. Of the 11 babies showing an increase in 
rate of the fetiil heart, only one showed a definite arrhythmia which was considered 
to be due to the drug. All babies appeared normal in development at birth, and 
were dischargi'd from the hospital in good condition. 

TIu're were 11 cases of vertex ])resentaf ion in which there was a definite passage 
of meconium prior to delivery, but only one required resuscitation with CO. and oxygen 
and as])iralion. The remaining 10 were aspirated although they started to breathe 
spontaneously. 

Effect on Duration of Labor . — In consulting three textbooks on the average 
duration of labor W(‘ founil: Davis in reviewing 5, 000 cjises gives the average total 
labor in jirimiparas as fourteen and one-half hours and in miiltiparas as eight hours 
and forty minutes. Curtis records se%-enteen hours as the average length of labor in 
primipariis, ami twelve Iiours as tlie average in multi[)aras. Williams considered 
eighteen hours and twelve hours to be the average for primiparas and multiparas, rc- 
^pectively. In our series, the average time for the .second st:igc sliould be sliortencd 
due to our routine use of prophylactic low forceps and perineotomy. Even considering 
this fact, it is s‘S'n that with the use of the reclnl medication the total length of labor 
was definitely huigtlauiod in our s<>ries. The average length of labor was eighteen hours 
and thirty thret' mimilcs in 77 jirimiparas. ami fourteen hours and thirty-five minutes 
in 21 miiltiparas. 

It was inlvre-ting to note that the average time before delivery after the medica- 
tion was given was approximately tin* same for both classes of jiatients, nann*ly, be- 
ing s<nea hours and tiiiriy-four minutes for the jirimiparas. sev(*n hours and tw(*nly- 
eigiit minute- for the nmltijiaras. 
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2. Degree of Restlessness, Noisiness and Difficnlty in Control of Patients . — 


Restlessness: 

Completely narcotized 40 ) 

Slight turning with pains 15 J 

Patients requiring two doses of medication 
Late second stage only 
Eestless during pains, slept between pains 
Eestless throughout 
Noisiness : 

Completely quiet 55 1 

Talkative first % liour after medication 9 j 

Eequiring 2 doses 

Late second stage only 

Moaning with jiains, slept between pains 

Noisy tliroughout 


55 

5 - 

j-GO Excellent 

IG 

Good 

11 

Fair 

14 

Poor 


64 

1 

j>65 Excellent 

11 

Good 

16 

Fair 

8 

Poor 




Ton patients were difficult to control all during their labors, and 12 patients required 
special watcliiug during a part of their labors. The remaining 79 patients did not re- 
quire the attention of a special n\irse. 

3. NvUlcnce of Toxic Effect of Drug on the Mother. — An estimation was made of 
the changes in pulse rate, of respirations during labor, and of any abnormal sequelae 
following administration of the drug. The blood pressure was taken routinely 
before the drug was administered, and following delivery and anesthesia. No marked 
change in the blood pre.«sure was noted in any case. No maternal mortality. 

In an analysis of the pulse i-ate, 71 patients .‘-howed no change in the estimation 
as taken on admission, following medication and throughout labor. Of the remain- 
ing patients (30), 23 showed an average increase of 15 beats per minute following 
the first instillation of the drug, and 3 showed an average decrease of 15 beats per 
minute. Four patients showed no change following the first medication, but were 
included in the series because of a change in pulse rate after a second instillation 
of the drug. Of the 29 patients in whom it was necessary to repeat the medication, 
only 9 patients showed a change in pulse rate. Of these 9 patients, 7 showed an 
average increase of 25 beats per minute, and 2 showed an average decrease of 12 
beats per minute. 

In stiuLdng the ctreet of the alurate on the rate of re.spirations: 99 patients out 
of 101 revealed no change. Of the remaining 2 patients, one developed a rather 
severe coughing attack during the second .stage which soon subsided with change of 
{losition. The other patient developed a dyspnea with slight cyanosis, and rather 
clammy skin following the medication, which subsided spontaneou.sly after one- 
half hour's duration. 

A diplojiia of forty-eight hours' duration accompanied by physiologic cupping 
of the di.'.-ks, developed in two patient.s, and a mild diplopia of twelve hours’ dura- 
tion developed in one patient. In each of these 3 patients, the diplopia subsided 
-spontaneously. One patient on the fourteenth post-partum day developed diplopia 
with other unusual neurologic symptoms, the etiologj' of wliich was not directlj' as- 
•sociuted with the medication. This patient also recovered .spontaneously. Both her 
neurologic sigms and diplopia developed four days after the omset of a liyperpyre.via 
<luo to acute pyelonephritis. The remaining 97 patients showed no ocular symptoms 
or signs. 

Ninety-eight patients were free from abnormal de.sire for .«leep following deliverv, 
while one patient slept for thirty-six hours, and two jtatients were partially nar- 
cotized for twenty-four hours. A tabulation of the remaining .‘^equelae occurring 
in the lOi patients follows: 

Three jjutients had a post-partum hemorrhage estimated at 300 to 400 c.c. 

Two patients had adherent placentas requiring manual removal. 

One patient had a slight headache of twenty-four hours’ duration. 

One patient developed phlebitis on the sixth post-partum day which sub- 
sided rapidly. 

One p.afient <Jcve!oped acute pyelonephritis, mentioned above as also having 
diplopia. 



X-RAY DIAGNOSIS OF PLACENTA PRBVIA=" 


Alfred C. Beck, M.D., and Prank P. Light, M.D., Brooklyn, N. Y. 
(From ihc Department of Obstetrics and Gynecology, The Long Island College Hospi- 
tal, and Long Island Division of Kings County Hospital) 


U DE, Weiim, and Urner,^ in 1934, suggested a method for the diag- 
nosis of placenta previa by x-ray and, in 1935,^ reported 35 eases 
in •udiieh the method had been employed. Since the lower uterine 
segment and the two peritoneal layers of the bladder reflection are 
the only strnctnres between the urinary bladder and the fetal head, 
it is their belief that a cystogram in the presence of placenta previa 
will show an ahnormallj’’ wide space between the head and the blad- 
der. Their technique is as folloAvs: A catheter is insei’ted into the 
urinaiy bladder and, after withdrawing the urine, 40 c.e. of a 12% 
per cent solution of sodium iodide ai‘e injected. After removing the 
catheter, an anteropo.sterior plate is then taken, with the tube cen- 
tered ovei’ the mid or lower abdomen. In their experience, the nor- 
mal bladder shadow conforms nicely to that of the head, with an 
intervening space of approximately 1 cm. In the presence of central 
placenta previa, there is seen a much wider separation of head and 
bladder .shadows throughout. On the other hand, in partial placenta 
previa, a wider separation is observed on one side, the side of the 
placenta. They feel that, by this means, placenta previa can be diag- 
no.sed or ruled out with a high degree of accuracy, except in breech 
and transverse presentations. 

On the Obstetrical and Gynecological Services of The Lo)ig Island 
College Hospital and of the Long Island College Division at Kings 
Comity Hospital, we have taken x-ray films of 90 cases admitted with 
bleeding in the last trimester of pregnancy. Of these, 19 revealed 
the jiresenee of breech oi- transverse presentation in which, as above 
stated, this method is of no value. These, accordingly, are not con- 
sidered in this i-eport. 

Thus we have 71 cases of last trimestei’ hemorrhage examined b.v 
x-ray. The diagnosis was correct in fi3 or 88.7 per cent of the cases, 
and incorrect in 8 or 13.3 per cent. 


In the scries are 37 cases of pl.accuta ])revia. Of these, the diag- 
mciis was correct in 13 or 7t».,5 per cent and incorrect in 3. or 23.5 
per cent. Cue of tlie errors is seen in Fig. 3. 'Ibis jiaticjil, a nnllip- 
ara. %vaH admitted at <‘ight aiul fine-half months, with a history of 
painless, causclcsi; hemorrhage, 'flu* plat*.* shfiws an npiiarentlj' nor- 
mal rclntiotrship botvccen head ami bladdfu- shaflous. Yet, at cesarean 
s.s tion, placenta previa was nnqufvstionably demonstrated, lying to 
ih'- right and pf>stcriorly. 
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CONCLUSIONS 

Although this series of cases is small, our results would seem to 
indicate that this combination of drugs is reasonably effective in pro- 
ducing adequate obstetric amnesia and analgesia. As far as could be 
determined, there Avere no serious toxic reactions in either mother or 
child. In 25 mothers and 11 babies, there was a definite increase in 
the rate of the heart which directly followed the administration of the 
drug. This was temporary in character, and seemed to be due to the 
acid alurate. There was no constant definite effect on blood pressure 
or respirations and no increase in blood loss due to the drug. The 
duration of labor was definitely increased, and we feel this to be the 
major objection to the use of this combination of drugs. 

Since our primary aim was to find a more effective analgesic than 
our own routine of pentobarbital sodium and scopolamine with ether 
oil, we cannot say that we have succeeded. In comparison to a similar 
series of 100 cases at the Bo.ston L.ying-in Hospital (Irving, Berman 
and Nelson), a combination of pentobarbital sodium and scopolamine 
produced 86 per cent complete amnesia and no failures. In our series 
there was an excellent amnesia in 67 per cent, and a partial amnesia in 
22 per cent. Failure resulted in 11 per cent of our eases. On the other 
hand, oui* frequency of pronounced excitement was 14 per cent as com- 
pared to 16 per cent at tlie Boston Lying-in. 

In regard to the effect on initial re.spiration in tlie infant, there were 
72 per cent who breathed spontaneously at birth, without any artificial 
stimulation, as compared to 63 per cent in the Boston Lying-in series. 

Our greatest objection to the use of acid alurate in rectal ether oil 
was the increase in the duration of labor of approximately turn liours 
in primiparas and five hours in multiparas as compared to the stand- 
ard textbook estimation. 

Wc wish to e.xpress our appreciation of the cooperation given us by tiic Nur.sing 
Department of tiie Woman’s Hospital and also to Hoffman-LaKocIio Incorporated 
who furnislicd us witli the drug. 
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Cheatham and Peck: Injection of Varicose Veins During Pregnancy, N. Y. 
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The injection treatment of varico.®c vein.s of pregnancy is !i simple, safe pro- 
cedure which give.® better result.® than other methods. It should be used during 
pregnancy in preference to wailing until after delivery. It.® use should be re- 
i^tricted to varico.sities which are t'au.®ing discomfort or pain or which may en- 
danger the life of the patient at the time of delivery. 


•T. P. Gr.txNtriu.. 



100 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


budding and by the formation of a myceliumj but wliich do not produce asci or aerial 
hyphae. Although the name monilia is invalid according to rules of botanical 
nomenclature, we have retained it in order to avoid the confusion that invariably 
follows changes in terminology. We have adopted the same species terminology as. 
was used by Benliam.2 

The strains isolated from the vaginal tracts were identified as follows: 


Monilia albicans 
Monilia parapsilosis 
Monilia Candida 
Monilia Krusei 
Monilia stellatoidea n. sp. 
Cryptococcus sp. 


19 strains 

3 strains 
A strains 

4 strains 
29 strains 

9 strains 



Pig. 1. — Colonies of M. alhicans on beef extract blood agar pH 7.4, incubated at 

37° C. for ten days. 

CULTURAL CHARACTERISTICS 

It should be emphasized that only gross differences in the type of 
growth in the various substrata are presented; minor variations not 
essential for identification are omitted. For example, the most obvious 
difference between M. Krusei and the other species of monilia on 
Sahouraiid’s dextrose agar is the flat dry growth of 31. Krusei as com- 
pared with the moist creamy growth of the other species. 

Grdwth in Sabouraud’s Broth (48 Hours at 87“ £7.;.— All species produced in this • 
medium a growth which settled to the bottom of the tube leaving the supernatant 
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Of tlie 51 patients without placenta previa, the diagnosis was cor- 
rect in 50 or 92.6 per cent, and incorrect in 4 or 7.4 per cent. Fig. 2 
shows one of the incorrect diagnoses. This patient, a nullipara, was 
admitted with a history of painless, causeless hemorrhage at seven 
montlis. The plate reveals a distance much greater than normal be- 
tween the head and bladder shadows. This would seem to be highly 



Pig-. 1. — ^Apparently normal relationship between iiead and bladder shadows in- 
dicating absence of placenta previa. Placenta previa, however, was found at opera- 
tion. 



2. — ^Relationship of head and bladder shadows is suggestive of placenta, previa. 
Placenta previa, however, was not present. 


suggestive of central placenta previa j however, the patient did not 
have placenta previa. The roentgenologist was able to rule out pla- 
centa previa because he was able to visualize it in the fundus of the 
uterus. Thus, as suggested by Ude and Urnerj^ the coordination of 
their method with that of SnoAv and PowelP ma 3 ^ aid in establishing 
the location of the placenta. 

_ Quite frequently, there is seen a distortion of the bladder to the 
right. We attribute this to the pulling of the bladder in that direc- 
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tioii by the usual torsion of the uterus to the right. Fig. 3 shoAvs a 
marked accentuation of this distortion. This patient, a para y, Avas 
admitted at eight montlis, Avith a history of haAung liad tAvo painless 
gushes of blood, estimated at a cupful each, one a Aveek before, and 
one just prior to admission. The plate, though questionable, seems 
to .suggest the presence of placenta preA'ia on tlie opposite side. This 
patient did not haA'e placenta preA'ia. 

In our experience, as the aboA'e .statistics .shoAV, the method of Ude, 
Weum, and Urnei' may be helpful in the diagnosis of placenta ju’eAua. 
Its greatest A'alue, hoAA'eYcr, lies in the fact that it enables us to rule 
out placenta preria AA'ith a fair degree of accuracy. 

This study A\*as undertaken in the hope that Auiginal examination, 
AA’ith its attending dangers, might no longer be required in those 
patients in aa’Iioiu treatment by cesarean section AAms contemplated. 



I'iK. -T. — TIh' Kr<:it(’r of the hejid from tlie hlndder on one .side .sujfge.sted 

Iilacenfa I'levi.i In llii.N ca.'-'e in whieh i»|acent;i prevlii wa.s not pre.s’cnt. 

While tiiis hope has mU hern fulfilled, the x-ray has proA’ed to be 
ail aid in the di;i*.Miosi.s. and should be used only as such, in correla- 
ti(m Avith the history of the findings on abdominoi’Celal examination. 

ett.vci.r.sro.xs 

1. SfA'cnty-one eases of last trimester hemorrhage examined by .x-ray 
are reported. 

’ 2 . The diaenosis ^ieps eorrept in H.s.7 per cent of all the ease.s. 

I’hieente. previa v.as diagnosed oorreetlv in Tf!.") per cent of all 
the ft' alt^ejice tva*- diairnosed eonectlt' in Jlll.fJ pei* e(mt of 

the eif-es, 

t. The o-reate^t v.dne of the method is in ruling out {daeenta previa, 
.'v 'f.'ie method sinnihl he considered simply as an aid to the histt)ry 
jiiid efitde.-d fiudi!:;'^. 
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DISCUSSION 

DR. STANLEY G. HALL. — I have seen .several eases hi which there was a space 
between (lie presenting part ami tlie bladder, ;ind they were proved not to be cases 
of placenta previa. I think one may say that where there is a space it may or may 
not be placenta iirevia, but if there is no space it is not placenta previa. 

DR. CAMERON DUNCAN.' — This method has con.siderable value in cases that 
have been definitely diagnosed by vaginal examination. Wliere the cervix is dilated 
three or more fingers’ and is covered by placenta, and a Braxton Hicks ver.sion is to 
be done, the cystogram .shadow tells definitely to which side the greater jiortion of 
the placenta lies. Generally it lies more to one side than the otlier. Then one 
can go through tlie thin side of the iilacenla and cause less placental destruction 
with a better chance of a living baby. 

DR. ALFRED C. BECK. — Although the pictures show some difficulty of diag- 
no,si.s, I think there is no question but that this metliod is of very great value when 
taken in conjunction with the symptoms and possibly the findings on rectal exami- 
nation, because it gives one more bit of information that should be very helpful. 

To my mind, the worst case in the group was that one in whicli tlie head shadow 
conformed very nicely to the bladder shadow and the bladder was thinned out 
(Pig. 1), That was a ca.se which most of us would regard as negative for placenta 
previa. 

DR, FRANK P. LIGHT. — ^Ye were unable to make a diagnosis of the case il- 
lustrated in Fig. 1. The bladder %'ery nicely conformed to tlie head except for one 
bit which was off to one side and .‘••eemed to be separate from (lie bladder shadow. 
Dr. Bell examined the plate and interpreted it correctly, saying that the placenta 
was posterior on that side and apparently gave rise to the separate shadow, but as 
far as we were able to tell, it was a negative plate. 


Duncan, J. H,: Neo-Natal Mortality (A Study of an Eleven-Year Period of 

Obstetrics in a Small City), Canad. M. A. J. 37: 474, 1937. 

A neonatal mortality of G.51 per cent is reported for Sault Stc Marie, Ontario, in 
the 0,954 deliveries from 1920 to 1930. Two-thirds of these deaths are ascribed to 
stillbirth or prematurity. The author feels that in order to prevent neonatal deaths 
more accurate information must be obtained by autopsy concerning the actual cause 
of death. The importance of correct diagnosis in .syjfiiilis, intracranial hemorrhage, 
asphyxia and a.sjiiration imeumonia is cmjdiasized. 

Carl P. Huber. 

Datz, L. J,, and Keiner, E,: Pailures in Natural Conception Control and Their 

Causes, Illinois M. J. 71: 210, 1937. 

The authors have accurately kept records of 379 women who had natural inter- 
course 15,924 times during the sterile period without occurrence of a pregnancy. 
In opposition to these confirmatory cases, few failures are recorded. 

The authors conclude that at lea.st 57 of the 59 ap 2 )arent failures were not due 
to defects of the method of natural conception control, which is practical and re- 
liable. 


J. P. Greenhill. 



VESICOVAGINAL FISTULA 

TIakby Kostkr, IM.D., F.A.C.S., Brooklyn, N. Y. 

(From the Crown Heights Hospital) 

N ot all vesieovag’inal fistulas need to be operated upon through the 
vaginal route, because it -will be found that certain of them are 
much more accessible abdomiiially. Accessibility is an important factor 
in free mobilization of the tissues surrounding the cicatrix, thus power- 
fully influencing the outcome of the operation, and should therefore re- 
ceive consideration. Then the approach will be fitted to each fistula 
rather than Jill fistulas fitted to one ap])roach. 

In the past three years Ave have operated upon five patients Avith 
A^esicoA^aginal fistulas. These amply illustrate the problem of abdominal 
A^ersus vaginal therapy, so that no mention aauII be made of our other 
similar experiences. Of these fiA-e cases, one folloAved labor and the other 
four Avere the I'csult of gynecologic operations. With improA^ement in 
the obstetric care of aa-oiucu on the one hand, and the marked increase 
in operatiA'e treatment of pch'ic disorders on the other, it is not surpris- 
ing to find a complete reversal of the ratio of obstetric to surgical causes 
of vesicoA'aginal fistula today as against that. Avhich prcA^ailed CA’-cn so 
.short a Avhilc bnel\ ns fifteen years ago. In those days, obstetrically- 
produeed fistulas Avere relatiA’ely much more common. (EraaTs,^ Saenger," 
Franlv,^ Judd,‘^ Emmet.''’) 

For an excellent, although brief, historic revicAv of the subject, refer- 
ence .should be made to the paper by Norman F. Miller.” 


CASKS 

Cask t. — E. S. (No. 22.'!i51), (io yeans, adinilter] .Tune 20, JO.'!.!, eomplaininp 

of eontinuouH iiriiiJiry jTieontinenec aiif] a lump in the lower abdomen, inereasing 
on .wt.andinp and dimini.-liing in the recumbent i)o.«ilion. Her menopau.'^e h.ad oc- 
curred tiftf'en yeans :ipo. 'I’welve year.-; ago the p.'ilient wa.« oper.afcd upon for pro- 
Inje-o, an abdominal and vaginal operation being done. Immediately after the opera- 
tion she develojK'd incontinence wiiich has jier.sisted since. -About two jiionihs after 
the operation .‘•he notii’ed !t Iiimji in the lower abdomen which increa.'=ed in size with 
the ye:tr.«. It protruded markedly in the tii>riglit jm.-ition, but di.^.'ijjpe.ared upon 
lying down. 

There v.as a median lower abdominal si-ar of a jtrevious laiiarofomy with a large 
itia-'.s prot Hiding through it whii'h could ea.'-ily be redueefl. J’elvie examination 
reve.aled a relaxed jterineum with a small median jierineal .'■car, a jialulou.s urethra! 
opening and ti nuxlerate ey,>.iocele. The cervix tind the uterus were absent and there 
v-a*; !i rmal! ojienirtg from the vagina into the ba.se of the bladdf'r at a jioint wliere 
lipparentiy the cenix formerly through which urine flowed. Oa coughing, tirere 
wa- coa-i'h'rrible prolap-c of the anterior and posterior vaginal wall.i and vtiull. 

Ojtrat ion .lune 21. 1!'.'!!. began vaginally by exposing the fi'-tulows tract from 
the xaginn into the b!:t<hier, making :< l.-irg*- incisii.n in the vaginal mneoiis membrane 
with t!e‘ fixtubeis 'jp'-ning in flic eonter. 'Flie iiici-imi p-xfemled IxStveen ami I cm. 
in b'r.g'.li .'md tic' vagtiial ilap. su re v. i»h-!y to r-ither .'■ide, through which the 

of ti.e b’-eid'-r \< ry ea-ily !»• europh'Sciy mobilr/ed. 'I'he opening in the 

}.!ad.!-''r was c!o-.-i by rtw'j “i: par.-e. string -(iti!rc.« without, tension b'-can-e 
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of the previous free mobilization. The redundancy of vaginal flap was excised and 
closed with interrupted chromic No. 0 sutures. An oval incision was then made on 
the abdomen around the hernia, e.xcising the skin and exposing the fat. The fat 
was excised and after separation, the fascia was lapped by mattress sutures in two 
layers, tlie riglit side being pulled over the left. The skin was then closed with 
black silk sutures, a mushroom catheter was passed into the bladder and left in for 
eight days, the catheter being irrigated daily to prevent incrustation. 

The patient made an uneventful recovery and was discharged in sixteen days, com- 
pletely free from incontinence. She was seen again on May 17, 19.S7, at which time 
there was no recurrence either of incontinence or of the hernia. 

C.\SE 2. — R. D. (No. 23991), aged 59 years, admitted Dec. 4, 1934, complaining of 
continual incontinence. Patient had had a hysterectomy performed eight months 
before admission and several days after the operation she began complaining of 
continual escape of urine from the vagina, with burning and scalding sensation over 
the vulva. There was a scar in the abdomen from the previous operation, but no 
hernia. There was a marked redness of the vulva and vaginal wall, and a small 
fistulous opening from the anterior vaginal wall into the bladder at a point cor- 
responding to what was formerly the junction between the anterior bladder wall and 
the cervix. The hysterectomy had been done for prolapse, and there was a lon- 
gitudinal scar on the anterior wall where operations for cystocele and rectocele 
had been performed. She was told that she had developed an infection of the vaginal 
wall and that a portion of tlie bladder had sloughed off, producing the fistula. The 
opening Avas 1 cm. long. The anterior and posterior vaginal walls were relaxed, 
and the vault descended on straining. 

Operation Avas done Dec. 5, 1934, under spinal anesthesia. The anterior vaginal 
wall was split longitudinally and a mucous membrane flap dissected laterally so as 
to e.xpose and make mobile a considerable poiTion of the base of the bladder around 
the fistula. Tlie bladder opening was closed by two successive purse-string sutures 
Avith chromic No. 0 Avhich inverted the former fistulous tract into the bladder. 
The redundant A'aginal mucous membrane AA’as excised and closed AA’ith chromic No. 1 
in interrupted sutures. An indAA-elling catheter aa'us left in the bladder for fourteen 
days. 

She Avas discharged in tAventy days, being completely cured of her incontinence. 

Ca.se 3. — E. T. (No. 7507), aged 43 years, admitted Jan. 21, 1930, complaining 
of incontinence of urine since her last delivery tAvo years ago. She had had a 
perineorrhaphy three years ago. Since her last pregnancy she complained of con- 
tinuous leakage of urine through the vagina. There Avas considerable local irritation. 
There AA'as a scar in the median line of the perineum of a previous operation, but 
there Avas still a slight rectocele and there was an opening from the vagina into the 
bladder on the anterior Avail, almost 2 cm. in front of the cervix. 

Operation Avas performed Jan. 22, 1930. A longitudinal incision on the anterior 
AA'all Avas made not quite 4 cm. long, Avith the fistula in the center of it, and tAvo 
lateral flaps of A'aginal mucosa Avere dissected baclcAvard, so as to mobilize freely 
the base of the bladder. The opening in the bladder AA'as closed AA’ith tAA’o successh'c 
purse-string sutures of No. 0 chromic catgut, which inverted the fistula into the blad- 
der. The redundant vaginal mucosa Avas excised and closed Avith interrupted chromic 
No. 0 catgut. A mushroom catheter AA'as placed in the bladder and left in for eight 
days. 

She AA'as discharged in sixteen days cured of her incontinence. 

Case 4. — J. B. (No. 3109G), aged G7 years, admitted Noax 17, 193G, complaining 
of continuous incontinence. She had had her menopause fifteen years ago and a 
recurrence of vaginal bleeding tAvelve years later. Seven months ago a A'aginal 
hysterectomy aa'us performed for A’aginal bleeding, immediately after Avhieh .she had 
urinary leakage through the A-agina continuously. There Avas a scar in the anterior 
vaginal Avail, at the apex of Avliicli, high on the vaginal Avail, there Avas a small open- 
ing through Avhich a probe could be passed into the bladder. On ' cystoscopic e.x- 
aminution, there AA'as an opening about 0.5 cm. in diameter aboA'e the trigone, betAveen 
the ureteral openings. 
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On Nov. 18, 1936, under .spinal ane.stliesia, the abdomen vas opened by a median 
lower abdominal incision. The rectosigmoid was found adherent to the vaginal 
stump. The adhesions were separated and the bladder mobilized. At the summit 
of the vaginal vault there was a small fistulous tract leading from the vagina into 
the bladder. The fistula was cut through transversely so as to separate further 
the base of the bladder from the vault of the vagina and to allow for a sutficient 
mobilization so that purse-strings of the hole in the base of the bladder could be 
done with a No. 0 chromic suture without undue tension. A second purse-.string 
was placed around the first, thus inverting the bladder opening into the bladder 
lumen. The opening in the vagina Avas clo.sed with No. 0 chromic and the bladder 
peritoneum was draAvn across the A'aginal stump and tacked down to the peritoneum 
in the posterior cul-de-.sac. A mushroom catheter was placed in the bladder and was 
left in for eleven days. 

The patient ran a febrile cour.se for twelve days, the high.est temperature being 
103° F., on two successh'e days. She was discharged on the nineteenth day, com- 
pletely free from incontinence. 

Case 5. — M. D. (No. 31730), aged 43 years, admitted Jan. 22, 1937, complaining 
of incontinence of urine for the past eight years. Eight years before, she had had a 
cervical repair for lacerations sustained at a delivery twenty-seven years ago. Im- 
mediately after the operation she began voiding urine through the vagina and was 
told that she had a A’esicovaginal fistula. An attempt at repair was made four years 
ago, following AA’liich slie had five transfusions, but the incontinence continued. 
From the vaginal examination it was apparent that a cervical amputation had been 
done. There was a small fistulous tract situated at the point where the anterior 
Avail joined the stump of the cervix, AA-hicli led directly into the bladder. Cystoscopic 
examination rcA'ealed a patulous tract in the middle of the trigone, midAA’ay betAA'een 
the ureteral orifices. 

Operation on Jan. 23, 1937, under spinal ane.stliesia, consisted of a median loAver 
abdominal incision. The uterus aa'us liberated from a mass of adhesions of the 
omentum and sigmoid, the bladder reflection of the peritoneum Avas cut aAv.ay, and 
the bladder Avas pushed off the anterior surface of the uteroceiwical junction, and the 
tissues betAA’een the bladder and uterus AA’cre separated by sharp dissection down 
to the fistulous tract. This A\’as tlicn cut througii completely and the bladder further 
mobilized, so that the entrance for both ureters could be seen, as could also a con- 
siderable portion of the anterior wall, because the bladder and tlie A’agina AA’cre coin- 
pletel3' separated bj' dissection. Tlie opening in the bladder Avas then punsc-stringed 
bA' tAVo successiA’c laj’ers of No. 00 chromic suture, invaginating the fistulous tract 
into the bladder lumen, Tlie A-agina aa’Us closed Avith one la.yer of No. 00 chromic 
suture, and the bladder Avas then tacked back to its original position bj’ scAving doAA'n 
the bladder reflection of the peritoneum to the uterus. A mushroom catheter was 
inserted into the bladder tlirough tlie urethra. The catlieter Avas remoA’ed in seven 
daA’s and the imtient discharged on the fourteenth da.A’, completety diy. 

She Avas seen ag.’iin Iavo months later, and it Avas verified that the incontinence 
no longer existed. 

The five ca.se.s cited are illustrative of the problem as it is ordinarily 
encountered and a fairly large experience since 1919 has resulted in the 
development of certain prineiple.s, adherence to AA'hich, it i.s believed, will 
simplify the treatment and improve the results. It has long been knottm 
that one of the secrets of the .succes.sful operatiA'e procedure is good 
mobilization of the bladder. The only hindrances are inaece.ssibility 
Avhen the fistula is high in the A'ault as after hysterectomy or the fear of 
encroachment upon the ureter. Such encroaclnnenl Avithout recognition 
is po.ssible only in the Anginal approach, AA'here exposure is limited and 
dis.scction jiecessarily "blind.” If such obslaeles are expected, because 
of the location of the fistula, then by all means the abdominal route 
should be chosen. By this approach the base of the bladder mfiy easily 
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be readied and IreeJy mobilized so as to expose even the entranec of the 
ureter into tlie bladder and remove the fear of inclusion of the ureter 
in the suture used for closing the bladder opening. The vaginal route 
is a satisfactory one in lesions lower on the anterior vaginal wall which 
can easil}' be approached, either because of considerable relaxation of 
the vulva, or the utilization of an episiotomy in selected eases, or by 
traction on a retained cervix, or even by tlie use of traction sutures 
placed through the vaginal mucosa a short distance away from the 
vaginal opening of the fistula. 

Where the abdominal route is eho.sen, the danger of soiling the perito- 
neum when the fistula is open and some urine escapes, has been grossly 
overestimated and should not be a deterrent to the employment of this 
route in cases which would otherwise be more favorably treated by it. 

To sum up, the surgical approach should never l)c arbitrarily fixed, 
but should be fitted to the case, the desideratum being the maximum 
amount of mobilization of the bladder. It becomes easily under.stand- 
able, then, the nearer the fistulous opening is to the vulva, the easier it is 
to approach it vaginally. The higher in the vault the fistulous opening is, 
the more readily is it approachable abdominally and the more success- 
fully can mobilization be accomplished. 

With good mobilization accomplished, the problem of suture material 
is immediately simplified. Silk has the disadvantage that, if buried, 
it may become infected and work its way into the bladder, cither estab- 
lishing a new fistulous opening or becoming inerusted with crystalline 
deposit and developing a calculus. Fine chromic sutures will hold the 
ti.ssues in good apposition long enough to get complete healing if the 
mobilization allows of their placement without tension. On the other 
hand, given insufficient mobilization, any kind of wire sutures will cut 
through just as readily as chromic sutures. What is needed is approx- 
imation of the tissues by a suture under such tension that it will not 
cut through the ti.ssues which it is exi>ceted to hold. Long duration 
of such an aiiproximation is not necessary, because healing occurs rap- 
idly. The failui-es result from the cutting through of the suture, becau.se 
tlie tissues which it, is attempting to keep in approximation, are under 
loo great tension, as a re.sult of insufficient mo])ilization. 

The direction of the incision in the anterior vaginal wall for the dis- 
•section of flaps of vaginal mueo.sa away from the bladder so as to 
mobilize tlie latter, is not an important matter. The direction .should 
be chosen for ease of manipulation and not with a view to sewing vaginal 
mucous membrane in a direction opposite to the bladder Avail. Such steps 
are totally unneee.ssary if, again, the mobilization has been complete. 

i^rethyleno blue should not be used in the bladder for the identification 
of the fistulous tract. It A’cry quickly discolors and obscures all the 
surrounding tissues. Tliis is particularly true Avhen the abdominal 
route is chosen. It is comparatively .simple to recognize tlie fistulous 
tract by its ap])earance and by the Avay the tissues in the neighborhood 
cut. In its immediate neighborhood, the scar is A'ery dense and unyield- 
ing. whereas a few millimetcr.s away the ti.ssue.s separate verv easihv 
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Pigr. 1. — Pelvis after hysterectomy when adhesions have been separated. 1, Stump 
of cervix or vagina covered by peritoneum, 3, Bladder. Fistula is hidden by ad- 
hesions between stump and bladder. Dotted line marks site of incision of peritoneal 
flap which is to be pushed back to expose the vaginal wall and the fistula. 



Fig. 2. — Peritoneal flap pushed back exposing i, stump and 2, bladder. Between the 
two is seen a bit of the anterior vaginal wall before the fistula is exposed. As the 
bladder is pushed off the vaginal wall, the fistula will be brought into view. 



Fig. 3. — The bladder (2) has been pii.shcd off tlio vaginal wall f.?) exposing the 
fi.slula which is seen cut across. Purse-string sutures tlien close the openings into 
the bladder and vagina after wliicli the peritoneal flap i.s .sutured back in it.s original 
position over tlie cervix (J). 
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In doing’ the oiieration by the vaginal route, the dissection should be 
as extensive, if necessary, as one would make it in doing a cystocele 
operation. After free mobilization, the inversion of the opening into 
the bladder by purse-string sutures and the approximation of the vaginal 
flaps is easily accomplished. 

Through the abdominal route, after the peritoneum is opened, the 
procedure depends upon whether or not the uterus has been removed 
at the preceding operation and, if the uterus has been removed, whether 
or not the cervix has been retained. Manifestlj’’, if the uterus has not 
been removed, it is much easier to orient oneself. Under such circum- 
stances the peritoneal fold which loosely passes from the posterior aspect 
of the bladder to the anterior surface of the uterus is incised transverseb* 
at the junction with the uterus and the bladder is pushed forward. It 
is found that the peritoneal reflection will peel off easilj^ on both lateral 
sides but not readily in the median line. This is normally true because 
of the attachment of the pubovesical ligament in the median line but, in 
these cases, it is exaggerated because the fistula is found in most instances 
to be in the median line. Since the fistula is surrounded by a dense 
layer of sear tissue which is unyielding, there is resistance to the at- 
tempt to push the peritoneum and bladder off the uterus. The separa- 
tion laterally, however, can be carried out to a considerable extent. As 
the peritoneum is pushed down, the bladder is carried along with it on 
the lateral side and, by sharp dissection, the separation is continuous 
towards the median line so as to isolate more definitely the tubular 
cicatricial tissue around the fistulous opening beUveen the bladder and 
the vaginal wall. By this tune the bladder peritoneum and the bladder 
itself have been pushed down to the vaginal wall laterally. Then, with 
sharp dissection, the fistulous tract is deliberately cut across. It is 
easily recognized by the granulation tissue and epithelium lining the 
tract. The separation is then continued more deeply in the median line 
between the base of the bladder and the vagina, and also further laterally 
so as, if necessary, to expose the points at which the ureters enter the 
bladder wall. By this time the base of the bladder has been thoroughly 
mobilized, so that it becomes a simple matter to invert the bladder por- 
tion of the fistulous opening, by a purse-string, into the bladder lumen 
itself and reinforce it again by another purse-string of No. 00 chromic 
suture. The vaginal opening is similarly treated and the bladder al- 
lowed to fall back into its original position. The edge of the peritoneum, 
where the bladder was detached from the uterus, is now tacked back 
on the uterus again and all the raw surfaces thus covered wth perito- 
neum. The abdomen is closed. (In ease of doubt, preliminary catheter- 
ization of the ureters may be used as a guide to their identification at 
operation. ) 

. This is the technic vliich was employed in Case 5. If, liowever, the 
previous operation has been a hysterectomy, either total or subtotal, the 
procedure is slightly different. Under .such circumstances the point of 
attachment of the loose peritoneum, as it extends from the bladder across 
the anterior cul-de-sac over to take its firm attachment on the uterus, 
is no longer utilizablc as a landmark. Then the operation is done as in 
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Case 4. Wliatever adhesions exist are to be separated until the stump 
of the cervix or tlie stump of tlie vagina is recognized and the peritoneum, 
Avliich has been utilized to cover such a stump, is then separated over the 
posterior aspect of the stump and lifted from it so as to avoid accidentallj^ 
entering the bladder from above. Such an accident is, of course, easily 
avoidable if one is on the lookout to recognize the muscular tissue of the 
bladder wall. The bladder is then separated from the anterior wall of 
the retained cervix or the anterior Avail of the Amgina, laterally at first 
because of the greater ease, and then in the median line Avhen the 
cicatricial tissue of the existing fistula lias been recognized, in A’'ery 
much the same manner. The rest of the operation proceeds as described 
aboA^e. 

This method of approach is believed to be an improA’-ement upon that 
of Legueu" Avhose operation is planned on the assumption that the 
fistula is ahvays in the median line. That occurs only in the majority 
of instances and a median incision does not provide for the exceptions. 
Tlie transAferse incision adA^ocated here alloAA's ready exposure of the 
tract irrespectiA’-e of its relation to the median line and, incidentally, al- 
loAAAS easier mobilization of tlie bladder than does Legueu ’s median line 
incision. 

In the po.stoperative treatment, all that is necessary, besides the 
ordinary hygienic care given to any postoperative patient, is to main- 
tain a free flow of urine through the retention catheter. When the 
catheter has a tendency to become blocked liy incrustation, acidification 
of the urine and daily irrigations are advisable. It seems totally un- 
nccessaiw to turn the patient on the abdomen to facilitate drainage from 
the bladder and to keep urine from having contact Avith the suture line, 
Avhen it is remembered that the bladder is a muscular organ haAung 
considerable tone, surrounded by an intraabdominal pressure and ahi^ays 
having its Avail in apposition unless di.stended. 

The transvesical suprapubic approach Avhich has had a goodlj’- num- 
ber of supporters in the past, is subject to greatei- criticism than is the 
vaginal approach. Whereas through the latter it is possible to di.ssect 
off very large A'aginal flaps for the purpose of mobilizing the bladder, 
through the transvesical approach any such attempt means more injury 
to the bladder tissue and a deliberate increa.se in size in the A^esical por- 
tion of the fistula, both of Avhich arc not desirable. 

The point on AA'hich it is desired to place .special emphasis in this paper 
is that in many instances it is more likely that one Avill be hampered 
by using the vagina as an aA'cnue of approach, Avhereas should the supra- 
pubic route have been chosen, it would have been relatively simple to get 
adeciuato mobilization and a safe closure and cure. 
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JONES-JIARTIN : YEASTLIKE ORGANISIMS ISOLATED EROJI VAGINAL TRACTS 101 

fluid relatively clear. If. Krusci and Jlf. Candida -were the only species -wliicli produced 
any growth on the surface of the medium within forty-eight hours. All strains of 
M, Knisei produced a dry thin ‘ ' collarlike ” growth wliich extended up the sides of 
the tube to a distance of 5 or 6 mm. above the surface of the medium. Surface 
growth occurred with all strains of M. Candida but the ‘'collar” was narrower (2 
or 3 mm.) and the surface film tended to be broken up by small bubbles of gas. 
Strains of other species occasionally produced surface growth irregularly if the tubes 
were incubated longer than forty-eight hours. 

Colony Formaiioiv on Blood Agar (10 Days at 57® C.). — Characteristic colonies 
were obtained only if the blood agar plates w'ere inoculated from Sabouraud’s broth 
cultures. If subcultured from Sabouraud’s dextrose agar or from beef extract agar, 
growth may or may not be tjrpical. 



Pig. 2. — Colonies of ilf. steUatoidea on beef extract blood agar pH 7.4, incubated at 

37° C. for ten days. 

M. albicans: Well isolated colonies were circular, approximately 1.5 mm. in 
diameter and the borders were smooth and regular. The surfaces were slightly 
convex and appeared dull grayish white (Mg. 1). 

M. parapsilosis : These colonies were uniformly smaller than those of M, albicans 
(0.6 to 0.8 mm. in diameter) and more convex. The color was a definitely pearly 
wliite. 

M. Candida: This species produced the largest colonies on blood agar, attaining 
sizes of 2 mm. and more. The most characteristic feature was the wide “mycelial 
fringe” surrounding the colony. The mycelia grew only beneath the surface of the 
medium and formed a peripheral zone about 1 mm. wide around the entire colony. 
These colonies were grayish wliite in color but not as dull as the colonies of 
M. albicans. 
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vagina. Soda bicarbonate placed in the same size capsules were given 
to the same cases in rotation. Cervieal biopsies were taken before 
and after each weekly exposure to the acid or alkaline as the case 
may be. In some cases, vaginal biopsies were also included. 

All cervices, by hjTperplastic change and disarrangement, subjected 
to a constant environment pH 6.5 to 7.5 showed some columnar 
epithelial proliferation and an acute cervicitis. All cervices sub- 
jected to a constant environment pH 4.0 to 4.5 showed some squamous 
epithelium returning to the cervix with a retreat of the columnar 
epithelium. I do not mean that we caused chronic papillary erosions, 
to disappear, but the shift to moi-e squamous epithelium was noticed. 
The simple erosions would shoAv columnar epithelial retreat with 
squamous epithelium returning to the vaginal portions of the cervix 
after one to two weeks of constant acid environment, pH 4.0 to 4.5. 

In the full report which will follow, the eomplete evolution of the 
various types of cervieal erosions Avill be demonstrated. For the pres- 
ent, there is sufficient evidence that the vaginal pH alone can change 
the histologic picture of the eeiwix. 

The cervix uteri is composed of the endo- and a vaginal portion. 
The endocervix is made up of columnar epithelial lined racimose glands 
which are bathed in an alkaline environment, pH 7.0 to 7.5. The 
vaginal portion of the cervix, which is covered with squamous epi- 
thelium, should be and is luider normal eireumstances in an acid 
environment, pH 4.0 to 4.5. This acid vaginal environment is produced 
by desquamation of the vaginal epithelium (estei’in action) depositing 
acid fermentable material for fermentation by the Doderlein bacilli 
in the vagina. If the vaginal pH 6.5 to 7.5 is produced, the thin 
squamous epithelium of the vaginal portion of the cervix is destroyed, 
and the columnar epithelium from the cervical canal pushes out into 
this environment from whence it lias come. Change the vaginal pH 
to 4.0 to 4,5, and we believe that the columnar epithelium will fall 
back into the canal environment and squamous epithelium will return 
to the vaginal portion of the cervix again. When the cervix has been 
lacerated exposing the canal, if the vagina is kept acid, columnar 
epithelium will retreat further up the canal, and squamous epithelium 
will cover the exposed endocervical portion. 

In cases of papillary erosion of the cervix, the columnar epithelium 
has been piled up for so long that even when the squamous epithelium 
replaces portions of it, there can be no retreat of this hyperplastic 
tissue up the cervical canal. Structural removal of this tis.sue is 
iiulicated. 

When infection is present within the vagina or cervix, the pH is 
always on the alkaline side, vaginal pll 5. .5 to 7.5 (with one excep- 
tion, c.g., fungus mycosis vaginitis, pH 3.5 to 4.0). 



ON THE ETIOLOGY OP CERVICITIS 
A Preliminary Report 

Melvin A. Roblee, M.D,, P.A.C.S., St. Louis, Mo. 

(From the Departments of Ohstetrics and Gynecology, Washington University School 
of Medicine, and Barnes and Si. Louis Maternity Hospitals) 

T he lii.stoJog’ie response in the cervix to the cliemical environment 
in the vagina is the basis of the pre.sent study being conducted in 
the cervicitis clinic at the Washington University School of Medicine. 
Two j’-ears ago a report of a five years’ study on the various surgical 
diathermy methods in the treatment of cervicitis ivas made. In i\Iay 
of this 3 ’^ear at the Missouri State Medical Association meeting, I 
presented a paper on "Vaginitis and Cervicitis,” concluding that the 
treatment for vaginitis was replacement therapy, and the treatment 
for cervicitis ivas removal therap 3 L 
Bj' replacement therapy is meant the addition of acid fermentable 
material to the vagina, which will maintain a vaginal pH 4.0 to 4.5 
as limits. B.v removal therap.v is meant the structural removal of the 
lij^perplastic gland-bearing area of the endocervix. These two prin- 
ciples are fundamental in the management of the eervieitis-Arnginitis 
syndrome. 

The routine of the g.Aaiecologie clinic for the past 3 ’ear has been to 
place all patients ivith leueorrhea on acid fermentable material, and 
then to refer them to the cervicitis clinic following their next men- 
struation. The use of this routine has eliminated one tyiie of eendeal 
erosion. 

PormerW, simple erosions, that is columnar epithelium replacing the 
squamous epithelium about the os of the cendx, constituted at least 
one-third of all the cases. Noav, none of these eases are seen. Only 
the adAmnced erosions of the papillaiy ti'^pe are now observed. Tliis 
observation ivas so constant that in order to studi’’ again the simple 
erosion, ive had to ask that such cases be sent for studj’’ before being 
placed on our neiv acid replacement therap.y. 

The next step was to take ditferent types of cervices: (1) acute 
cervicitis, (2) chronic cervicitis, (3) postpartum cerAuees at six Aveeks, 
(4) simple erosions, (5) papillary erosions, and (6) normal cervix, and 
subject these eerAuees to a constant acid fermentable enAuronment, 
such as beta lactose 80 per cent, boric acid 20 per cent in a large 
gelatin capsule, ndiieli Avould contain from 11 to 12 c.c. of this poAvder 
by Amlume, the patient inserting these capsules dailj' well up into the 
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DUPLICITY OP UTERUS AND VAOINA 


Howard Baldwin Granberry, Jr.., M.D., and Prank Leo Paust, Jr., 

New Orleans, La. 

(From the Department of Gross Anatomy, Tulane University ) 

A lthough knowledge of a double uterus dates back to 1681 when Dionis 
(Salacz, 1933) published a case of simultaneous pregnancies in both halves of a 
double uterus, there has been a paucity of articles on this subject until Hockey’s 
scholarly and comprehensive investigation in 1916. As a consequence of the light 
cast by this brilliant paper man}’ cases were recognized and published; in most 
instances these articles have been brief and confined themselves to some particular 
phase of the condition. 

The senior author, having met with the ca.se of uterus didelphys described below, 
has felt it would be desirable to re.survey, after a passage of twenty years, the 
literature which has accumulated in the English, Spanish, German, and French 
journals. 



Fig. 1. 


CASE HISTORY 

Mrs. H. H. ])., ‘27 years of age, presciiled her.‘-elf, (;omj)laining of severe dysmenor- 
rhea. She stated tliat menstruation began at the age of 13 and has always been 
irregular. The menses, six to sevmi days in duration, were very jjainful and accom- 
p.’inicd by nausea and vomiting. There was an associated loss of weight whi<;li was 
usually regained shortly thereafter. A dilatation and curettage at 17 failed to 
relieve this comjdaint. .\t this time a diagnosis of double uterus with vaginal septum 
was mad(*. 

Hlie was married at the tige of 21 and conceived at 2(i, the pn'gnaney being 
niarr(‘d by marked nau.se:i, vomiting, and fainting sjiells and an undiilical hernia. 
At the eighth montli a o'/j pound baby of jierfeet form was delivered. The patient 
eontnicted postpartal pneumonia, which almost cost her her life. 
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TJlis means, as we have shown, columnar epithelial proliferation. 
It blocks the racemose glands, produces Nabothian cysts and, by hy- 
perplasia, increases the alkaline doAvnpouring from the cervix. The 
vagina cannot maintain its acidity with the overproduction from 
alkaline endocervieal hyperplastic glands. Such a cervix in time may 
block sufficient number of the alkaline iiroducing glands to cut out 
the excess alkaline downpouring permitting the vagina to pile up its 
acids without neutralizing them. Squamous epithelium will return to 
such a cervix, but too late to preserve a normal cervical structure, 
and the diseased gland-bearing mucosa of the cervix must be removed. In 
the following report the amount of organic vaginal acids produced from 
the desquamated vaginal epithelium bj’’ fermentation will be tabulated 
along with the Amginal pH and exact histological pictures of the cervix 
uteri. 

I believe that vaginal pH is the iirimaiy factor in inducing these 
structural changes in tlie cervix uteri especially in nulliparous women 
and not infection per se, except as infection changes the vaginal pH. 
For in the mycosis fungi vaginitis eases (jiH 3.0 to 4.0), I have yet 
to see columnar epithelium proliferation on the vaginal portion of 
the cervix as in all other acute vaginal infections when the pH is 
6.0 to 7.5. 

To further evaluate the effect of vaginal pH 6.5 to 7.0, ajiart from 
the effect of vaginal infections, antiseiitics which do iiot in themselves 
stimulate or retard epithelial changes are now being added to the 
alkaline capsules. 
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Sixty pregnant -vvonien witli varicose A'cins Avere treated by tlie injection of 
quinine urethane witli sati.sfactory results in 97 per cent. Although slight inflam- 
matory reactions occurred, the relief obtained more than compensated for the 
previous discomfort. No serious complication resulted, and the puerperium was 
uncomplicated. 

Of three patients Avho had subsequent pregnancies, only one had a slight recur- 
rence of varicose veins. In Solomons’ opinion, the injection of quinine urethane 
in 2 c.c. doses does not alTect the irregnant uterus. 


J. P. Grbenhill. 
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in broadly built women of stable temperament, Ancel and Villemin (Puddicombe, 
1929) attribute the malformation to the presence of a vascular fold, the vesicorectal 
fold, which is found only in the female and is almost constant according to Polak 
(1923) and Ohinezye, Huet and Patoeki when the bodies of the uterus are widely 
separated. This fold extends from the upper jjart of the rectum to the bladder and 
is produced bj’ a branch of the superior hemorrhoidal artery. It was mentioned as 
present in 52 of 600 cases of double uterus % Dubreuil-Chambardel (1927-1928). 
It is referredlo as having an allantoidal origin, or being caused by fetal peritonitis, 
or a relic of the terminal intestinal mesentery (Eden, and Lockyeri^) • while con- 
ceded by many authors as an etiologic fact. Basset (1933) found five cases of double 
uterus in which no vesicorectal septum was present. Some authors, among them 
Nagel (Puddicombe, 1929), deem the fold the result of a double uterus. 

Another theory is that the ducts of Mueller are held apart by an abnormally 
short round ligament. Newton (1924) refers to Pick who found tumors present in 
thirty cases and claimed that the presence of tumor had an etiological bearing. Ac- 
cording to Pelix and Eosenstein (Puddicombe, 1929) formative disturbances of the 
intestinal tract and developmental errors of the ventral abdominal wall are 
etiological factors. Keibel and Mall have collected from literature nine theories te 
account for these disturbances such as hydronephrosis, distention of bladder anl 
rectum; anomalies in the formation of the abdominal wall such as hernia, cleft 
pelvis, etc., and fetal peritonitis. Like many other conditions uterine duplicity is 
probably due to a combination of causes. 

Duplication of the uterus and vagina with its variations, one of the commonest 
of the congenital anomalies of the genital tract (Kussmaul, 1859), is seen compara- 
tivelj’ infrequently, iStolper .states that it occurs in 10 out of every 7,400 women, 
while Neugebauer places the frequency much lower at 3 in 19,000 (Bindley, 1926). 

Fregnancy and Double Vtcrufs . — Fertility and frequency of conception in this 
condition are not particularly alTected (N, F. Miller, 1922, and Polak, 1923) but 
successful termination of pregnancy is rare (C. K. Miller and Green, 1935). During 
pregnancy the nonpregnant half serves as an appendix to its mate, which on enlarging 
commonly drags the former posteriorly thereby frequently retarding labor by its 
incarceration in the hollow of the sacrum and by its hj'pertrophy (Granzow, 1932). 
The greater the uterine contraction the greater the resistance offered by the in- 
carcerated half (Mueller, 1873, Borinsld, 1876, and Holzapfel, 1893), which may 
also contract during labor and thus contribute to labor pains. In many cases the 
cervix of the nonpregnant half is found to dilate and commonly by the third, fourth 
or fifth day of the puerperium its decidua is cast off either entirely or in fragments. 
According to Cerqua, one horn may menstruate while pregnancy exists in the other 
(N. F. Miller). 

In the minds of some (Findley, 1926) there seems to have been grave doubt as to 
the ability of the pregnant half to perform its function and an unwarranted emphasis 
has been placed on the casualties involved in labor. According to Strassman (1907) 
pregnanej’ in this uterus is as dangerous as an ectopic pregnancy and opinion varies 
as to the advisability of allowing such patients to go through a normal labor. Still, 
miiny do so with no untoward results. According to Abramson (1934) and Findley 
(1926) delivery in this condition should be by cesarean section to eliminate exhaustion 
of the patient by prolonged labor with undue complications. Bilateral, simultaneous 
pregnancies which are rare (Bernard, 1904, and Trapot, 1906) and seldom go to 
term have been described (Opitz, 1899, Satschawa, 1879, Pluemecke, 1927, Cramer 
[.Salacz]). 

I’liere is a difference of opinion among obstetricians regarding the extent to which 
double utenis may complicate labor. Sweet (39.34) and Guirin and Valmale (De Sa, 
192S-lti29) find that complications arc less common than ordinarily supposed and many 
<-a.';e.s have been discovered by mere chance. Labor is usually prolonged because 
of weak deficient uterine musculature, which does not allow normal distention (.Tung, 
1927). Abortion is frequent, occurring in 21 to 28 per cent of cases (Gile.s, 389.5, 
Miller, 1922, Findley, 3920, Dunning and .Sanders, 39.30), duo cither to abnormal 
implantation of ovum due to rnalforinatinn or to the malformation itself. Uterine 
rupture is f.airly common. According to Worth and Fehr (1917) 45 to 76 per cent 
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On examination, a year affer tin's delivery, it was found tliat the head, neck, 
thorax, abdomen, and extremities presented nothing of note. Bimanual examination 
revealed a vaginal septum and laceration of the perineum and right eervi.x (Fig. 1) 
from the birth of the child. The left cervix was nulliparous. Bilateral cystic 
oophoritis was present. 

Operative Procedure . — The right cervix and perineum were repaired. The ab- 
domen was opened by a low midline incision, and bilateral endometriosis with 
marked adhesion to the surrounding structures were noted. These adhesions were 
freed, the double uterus dissected away and a supravaginal hysterectomy, a right 
oophorectomy, and an appendectomy were performed. The uterus was a typical 
double uterus with a single tube and ovaiy to each horn. The patient recovered and 
is now enjoying good health. 

EMBR-YOLOGY AND ETIOLOGY 

The etiologj’ of double uterus lies in some mechanical obstruction preventing 
complete union of the paired ducts of iliiller. These ducts, indicated in the embryo 
of 10 mm., later may be divided into three parts, a cranial vertical portion, a 
horizontal portion, and a lower vertical portion, from which the uterine tube, the 
fundus and corpus uteri, and the cervix uteri and vagina are differentiated, respec- 



tively. At the medial end of the horizontal portion tliere is a union of tlie two 
urogenital folds, wliicli contain in addition the excretory duct, to form tlie genital 
cord which the lower vertical portion of the MiiHerian duets traverse. Between the 
22-2814 mm. stage there occurs a union of the right and left Mullerian ducts in tlie 
genital cord and the unpaired canal is termed the uterovaginal canal. Normally, 
the union takes place first in the second fourth, that is in the region of the cervix, 
and proceeds cranially to the upper end of the genital cord and caudally to some 
point in the vagina, the precise location of whicli is a subject of discussion. This 
union is at first an external one. Later the apposed walls fuse to form a septum 
which is resorbed in a caudal direction. From the uterovaginal canal the cervix, 
and at least a portion of the vagina, are differentiated (Fig. 2). By the bulging 
of the cranial wall of the horizontal portion of the Mullerian duets with the concave 
junctional region of the two duets becoming convex, the fundus and corpus uteri 
are formed, resulting in the unfused transverse (horizontal) portion of the ducts 
being added to the fundus and corpus of the uterus. Failure of the Mullerian ducts 
to fuse cranial to the original site of fusion (second fourth of the lower vertical 
portion) results in the duplication of the cervix and bodj' of the uterus, while failure 
of absorption of the septum of the uterovaginal canal results in a double vagina. 

Theories as to the origin of uterine duplication are varied. Eck (Sanders, 1936) 
believes that these malformations are due in some cases to some constitutional or 
germinal defects and finds that duplicity of the genital tract is most frequently found 
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CIIORTONEPITITELTOMA OP THE UTERINE TUBE 

Richard L. Pear.se, 3I.D., and C. K. Fraser, IM.D., Durham, N. C. 
(From the Department of Obstetrics and Gynecology, Duke Eospital) 

C HORIONEPITHELIOMA ari.sing from tlie chorionic epithelium of 
an ovum implanted in the uterine tube is an exceedingly rare con- 
dition. Very frequently it is not recognized at operation. P^rozen sec- 
tions taken during the procedure may not reveal the true nature of the 
growth. The following report shows the difficulty of making the true 
diagnosis even with roentgenologic and patholog-ic studies. 

On .‘'Opt. 29, 193R a 1 wcnty-ninc-ycar-old white, married female entered Duke 
Ho.“i)ifal comjilaining of slight vaginal bleeding which had been noted for the 
[irevious seven <l:iys. Her last period had started .July 20, 1930 Jind had hasted five 
day.«. Her previous jieriod had started June 20, 1930 and had l.a.sfed twenty-one day.". 
Mh' had .stifL'red from nothing more .‘•erious than vague lower abdominal discomfort 
and had had no synii»toms suggestive of e,\tr.'i-uterine jiregnancy. She had lo.st 14 
pounds during the month jjrior to entry but complained of no jmlmonary .“ym[)toms. 
For tin; week prior to entry she had .sufTered from morning nausea. Her menses had 
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of cases of rupture were iii double uterus. According to Miller (1922) tlie complicat- 
ing factors in abnormal deliveries at term in order of frequency are: 1, enlarged 
nongravid uterus; 2, vaginal septum; IJ, uterine inertia; 4, tetanically contracted 
uterus; 5, retention complications; (5, eclampsia, which complications, excepting 
eclampsia, are usually due to maldevelopment of the uterine musculature (Iraeta and 
Hargundeguy, 192sj. Less serious complications are very frequent (Ehemann, 
1934). 

In 11.9 per cent of Miller 's cases third stage labor was complicated and required 
manual removal of the placenta due probably to malposition and interference with 
normal uterine contraction by the nonpregnant half of the uterus. However, com- 
plications do not stop with the third stage. Post-partuni hemorrhage and subinvolu- 
tion occur- more frequently than normal. Free drainage of lochia may be prevented 
by malposition of the uterus due to its obstructing companion. 

In the nonpregnant state menstruation may take place every two weeks, first on one 
side, then from the other, the patient losing in all about as much blood as during a 
norrhal period (Bainbridge, 1924). The possible complications of the nonpregnant 
uterus (Sweet, 1934) are dysmenorrhea and the so-called retention complications, 
hematocolpos, hematometra, and hematosalpinx, which are next in importance to the 
obstetric complications. These conditions result, if, in addition to the anomaly there is 
atresia of the vaginal or cervical openings. However, there is no evidence to show 
that these lesions are any more frequent in double uterus than in the normal organ. 
Other complications as dj-spareunia and sterility ai-e due usually to the vaginal 
septum. 

Unless the possibilitj- of the anomalj' is borne in mind, there is a chance that 
its occurrence will lead to a mistake or difficulty in diagnosis (Gatlin, 1928). 
Clinical recognition of the condition is of much importance because of its influence 
on the child-bearing function, and the diagnostic difficulties the uteri present when 
complicated by tumor formation, to which they seem prone (Dannreuther, 1927). 
The condition is of little clinical significance except in case of pregnancy, in which 
condition it carries the possibility of very serious maternal and fetal consequences 
(Sanders, 1936), although from a study of the literature one is impressed by the 
frequency with which this anomaly remains undiagnosed even in event of childbirth 
(Findley, 1926). 

Diagnosis of this condition is presumably difficult, judging from the many in- 
stances in which the condition has failed to be recognized, being diagnosed as preg- 
nancy complicated by fibroid, ovarian cysts, or as ectopic pregnancy. In differentiat- 
ing the mass from ectopic pregnancies, Williams (1914) reminds us that the round 
ligament comes on the proximal part of mass in ectopic pregnancy while in uterus 
didelphys it comes off the distal portion. In most cases the diagnosis was not made 
until after a laparotomy revealed a double uterus. Unless there is a definite history 
of menstrual disturbances, delayed onset of menstruation or semimonthly bleeding 
the history is of little diagnostic value. Dysmenorrhea is suggestive; this occurs in 
about 20.3 per cent of these cases (N. F. Miller, 1922). A liistory of abdominal 
pain, since it occurs in other conditions is of little diagnostic value. In no case 
are the pains referable to doubling of the uterus (Worth and Fehr, 1917). Pain in 
double uterus is always suggestive of an associated retention complication. Menor- 
rhagia and dyspareunia are incidental. Amenorrhea is rare. The average age of 
onset of menstruation is 15; beginning in some of these cases as late as 26 and in 
several cases being absent. Malformation of external genitalia should lead to 
suspicion. Di some eases the vesicorectal fold could be palpated (N. F. Miller, 
1922). According to Abramson (1934) cases in which there is question should be 
submitted to hysterosalpinography, for which Cervato and Levine recommend 
lipiodol. 

Treatment in those cases varies considerably and should be conservative whenever 
possible. Surgical interference is rarely necessary and according to Sweet (1934) to 
recommend surgical measures in these women with no other justification than the 
mere presence of this anomaly cannot be justified on the basis of his ex-perience and to 
operate except for some known pathologic condition is no more reasonable for them 
than it would be for a normal person. 
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tliin pellicle surrounding old blood. The uterus was about one and a half times 
normal size and of smooth and regular contour. The left ovary contained a small 
corpus luteum and was of normal size. Both left tube and ovary were lightly 
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Kip. 2. — IIlpl) and low-power pliotomieropr.-iph.s of tie- deeidnal le.-ioUon in the uteni.«. 

adherent to the ]W)s!crior leaf of the broad ligament. Tin- right atlm'xa w(*re never 
identified but the uteropelvic ligament fortunately w.as not involved in the mass. 
A supravaginal hysterectomy with remoi'al of adne.xa was i>erfornied. ^i'lie anterior 
wall of the rectum and cul-de-sac oozed considerably. Hot packs controlled this 
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occurred up to the liresent illness at intervals of twenty-eight to thirty days, and 
the periods had lasted about five days. During the year prior to entry her menstrual 
flow had become somewhat more profuse. She had had two normal pregnancies 
which terminated spontaneously at term, the first in 1928 and the last in 1929. Both 
children were living and well. 

physical examination revealed a thin, pallid, young white female in no obvious 
discomfort. ' Her temperature was 87° C., pulse rate was 100, and respiratory rate was 
20. Her blood pressure was 110/70. The heart and lungs were entirely negative. 
Nothing significant was found except in the abdomen and in the pelvis. There was 
a firm, slightly tender mass arising 10 cm. above the symphysis. The mass was a 
little higher on the right side and was fixed. Pelvic examination sJiowed normal 
external genitalia. Tlie perineum was slightly relaxed. The vagina was normal and 
no masses were found in it. The cervix was blue, soft, slightly lacerated, and was 
continuous with the abdominal mass. The mass was firm on the left side and on 
the right side was globular, suggestive of a pregwant uterus. 



. is' 


Fig. 1. — Diagram of the findings at operation. 

The accessory clinical findings were hemoglobin 82 per cent (Sahli), red cell 
count 4,080,000, white cell count 11,800, difl’erential normal, urine negative, and 
sedimentation rate of 10 mm. in thirty minutes. 

Because of the weight loss and lassitude a ‘‘chest plate” was taken. The report 
was ‘ ‘ Examination of the chest shows the lung fields to be essentially clear, except 
for slight increase of the hilar shadows and bronchovesicular markings.” The basal 
metabolic rate was +9 per cent. 

The diagnosis of pregnancy complicated b.v fibroinyoma was made and hysterectomy 
was advised. On the ward the patient continued to have a slight continuous uterine 
discharge of what appeared to be old blood. She also had a tachycardia which at 
times was as high as 100 on absolute bed rest. 

On Oct. 3, 1936 coeliotomy was performed. A midline suprapubic incision was 
made. The omentum was found to be adherent to a nodular, dark colored mass 
about 12 cm. in diameter arising from the adnexal region. The rectum and sigmoid 
nere adherent across the top of the mass. The adhesions were freed. In attempt- 
ing to lift the mass from the pelvis it broke open and was found to consist of a 
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M. KrU’Sei: The growth of these organisms was characterized by the irregularity 
in size and shape of colonies which appeared to be equally well isolated. There were 
variations in size (0.2 to 1.0 mm. in diameter), the surface appeared flat, ridged or 
nodular, and the edges of different colonies were smooth and round or coarsely irregu- 
lar. 

M. stellatoidea: This organism, which resembled M. albicans very closely on 
Sabouraud’s dextrose agar, presented a very characteristic appearance on blood 
agar. The surface was heaped up in the center and from this center zone “arms” 
radiated in an irregular fashion. These projections were thick near the center and 
narrowed at the periphery, giving the colony an appearance not unbke that of a 
“star in the sky” with its surrounding radiations of light (Pig. 2). 

Cryptococcns sp. : All strains of this fungus grew very poorly on blood agar and 
never attained any appreciable size. 



Pig'. 3. — Photomicrograph of corn meal agar slide culture of M. albicans fixed and 

stained with lac tophenol cott on b lue. 

Mycelial Development on Com Meal Agar (Several Days at Boom Temperature).— 
Constant results on this medium were obtained only if the inoculum had been on the 
sugar free medium (beef extract agar) for several generations. Different strains 
of the same species showed variations in mycelial development but certain “typical' 
structures were usually present. The follorving descriptions are confined to the most 
constant features found in each species. 

Monilia albicans usually produced a well-developed branched “tree-like” mycelium 
wliich did or did not extend far from the original streak. The most constant finding 
was the development of numerous srvollen double contoured cells (chlamydospores) 
on the tips of most aU branches (Pig. 3). 

M. parapsilosis: The mycelium seemed to form much less readily than in any 
other species, but after development occurred branching was profuse. There were no 
chlamydospores. 
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oozing. The abdomen was closed ■with 2 rubber protective drains in the cul-de-sac. 
The nature of the lesion was never exactly determined in the course of the operation 
but was considered to be either endometriosis or an extra-uterine pregnancy. 




Fip. . 1 — High and lower power pliotomicrographs of the neoplasm. The svncytial 

elements are clearly visible. 


The patient had a tachycardia of 140 for the first three days following operation 
and her pulse was then from SO to 100 for the rest of her stay. The first day after 
operation she was given a transfusion of 450 c.c. of citrated blood although her 
Hemoglobin, red blood count and blood pressure wore satisfactory. There was no 
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evidence of internal bleeding, and forty-eight hours after the operation the drains 
were removed. Her subsequent postoperative course was uneventful. Nothing was 
ever demonstrated in her chest. The wound healed well. She was discharged on 
the thirteenth postoperative day. Her pelvis showed no induration on discharge, and 
no masses were observed in her vagina. 

The pathologic report was : ‘ ‘ Ectopic pregnancy. Decidual reaction in uterus and 
right tube.” The specimen consisted of a uterus, both tubes, and both ovaries. 
The uterus w’as 4.5 by 6.5 bj' 7.5 cm. The cavity was smooth .and the endometrium 
was 4.0 mm. in thickness. The left tube and ovary were normal in appearance 
except for a few shaggy adhesions on their surfaces. There was a small corpus 
luteum in the left ovary. The right tube, ovary, and lateral wall of the uterus were 
involved in a carneous mass about 12 cm. in diameter. The right ovary was cystic 
and had a sac 4 cm. in diameter with a fibrous lining. The sac was buried in tlie 
inferior lateral portion of the carneous mass. Remnants of the right tube were 



Fig. 4. — X-ray plale.s of tbc chest taken September 30, anil November 4. iMetastascs 
are visible in tiie flr.st piate in tlie lower ripiit lobe, and in the .second plate as 
rounded, discrete tumor nodules throuKliout both lungs, especially at both bases. 


apparent on the surface of the mass. .Sections were taken of the endometrium, 
botli ov.'iries and left tube tind of the ma.ss. The endometrium .sliowed a marked 
decidual reaction. Both ovaries and the left tube sliowed nothing significant. 
“The mass contained chorionic, villi and decidual cells,” 

She entered the hospital again on Nov. 4, Ifi.Kj. On Oct. 29, lO.lO she had suddenly 
developed a pain in her left chest and dy.spnea. .She had no cough or hemoptyses. 
Her loctil doctor was called and told her that her ‘‘heart was beating too fast.” 
Two days later, she developed pain in her left shoulder. Physical examination 
showed a teinjierature of .'’.7.7° C., pul.«e of 140, and resjiirations of 40. She had 
lost weight but was in no distress. The left side of her i.-hest was fixed. Her heart 
was of normal size; the rhythm was regular. There were no murmurs and the 
mediastinum was not displaced. The left lung was dull at the base and medium 
rales were audible throughout it. The right lung showed nothing renmrkable. 
Hemoglobin w.as 76 per cent (Sahli), red cell count .3,8'!0,000, and the white cell count 
31.7(iO. The catheterized urine specimen was negative excejit for a few white cells. 
.‘Sedimentation mte was 28 mm. in thirty minutes. 
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X-rays of the chest showed rounded, discrete tumor nodules extending throughout 
both lungs especially at both bases. Examination of the abdomen and pelvis was 
negative and there were no tumors in her vagina. The operative scar was well 
healed. 

The pathologic sections were j'eviewed and new ones were cut. The lesion in the 
right adnexal region was found to be exceedingly anaplastic and the correct diagnosis 
of chorionepithelioma was made. Subsequent examination of the chest plate made 
on her first admission .showed two areas of increased den.sity that undoubtedly repre- 
sented early metastases. A quantitative Zondek- Aschheim test showed 100,000 to 
500,000 rat units of gonadotropic hormone per liter of urine. 

A hopeless prognosis was given. The patient was given 1,000 roentgen units of 
teleroentgen therapy over her entire chest and abdomen from Nov. 9 to 19, 193(5. 
She developed a leucopenia, of 3,000 white cells, and her condition grew worse. 
She was given 450 c.c. of citrated blood on November 20. She was very anxious 
to be with her famil}' and Avas alloAved to return home on Noa'. 22, 1936. It has 
subsequentlj' been reported that .she died. Unfortunately no autopsj^ aa'us per- 
formed. 

The presence of metastases to the lungs Avas not recognized at the time 
of her first entry, and tiie lesion AA’as not correctly diagnosed at the time of operation 
or after microscopic examination of the tissue. Had total hysterectomy Avith 
bilateral salpingo-oophorectomy been performed and had roentgen therapy started 
immediately after operation, the outcome might har’e been different. Irradiation was 
, started AA'hen the patient Avas in a hopeless condition. Because of the rarity of the 
lesion others haA’e had difficulty in making the correct diagnosis. Philippiz has re- 
-sorted a case of ciiorionepithelioma occurring in tlie right broad ligament. The 
patient had had dilatation and curettage about six months prior to operation. At 
the time of operation it Avas felt that the lesion Avas probably an old blood clot re- 
sulting from trauma to the cervical artery. A frozen section sliowed only old blood. 
The right ureter passed through the mass. The diagnosis of chorionepithelioma was 
made upon subsequent examination of the tissue remoA'ed. 

Chorionepithelioma of the uterine tube aa'us first described by Sanger and Marchand 
from 1888 to 1895.« According to PIeurent» and others, 32 cases have been described 
up to 1933. Thomasio and Motta^i haA'C reported 2 cases subsequently. This 
brings the total number of reported cases to 35, including the present case, and not 
including Philipp’s case in Avliich the tumor aa'us not in the tube but in the broad 
ligament. Jeannereto in revicAving a series of 350 cases of chorionepithelioma found 
11 primary cases in tlie tube, an incidence of 3.14 per cent. At the Free Hospital 
for Women, Brookline, Massachusetts, one case of chorionepithelioma Avas encountered 
betAveen 1900 and 1925. At Duke Hospital tAA’o patients Avith chorionepithelioma 
including the present liaA'e been operated upon since 1931. 

The reports of most cases in general haA'e been similar. The lAatients have com- 
plained of symptoms of and presented the findings of an ectopic pregnancy. The 
patients have usually undergone operation. PolloAA'ing either a radical or a conserva- 
th-e procedure a latent period of seA’eral months has ensued, and then the patient 
has reappeared AAuth her lungs and brain riddled A\dth metastases or Avdth a huge 
loAver abdominal mass. Alost patients in the beginning complained of loAver ab- 
dominal pain and irregular bleeding. (Kisel, Phillips, Cope and Kettle, Hartz, 
Solomons, Duggan, Fleurent, Thomas and Motta.) Most patients haA'e presented an 
unilateral adnexal mass on A'aginal examination. A’'aginal metastases associated 
Avith chorionepithelioma of the tube har-e been reported by Phillips , 2 Solomons,^ 
Duggan,® and Motta.^i These A-aginal meta.stases haA'e had the appearance of those 
associated AA'ith chorionepithelioma of the uterus and haA'e been described as being 
rounded, plum colored, and occasionally ulcerated. 

Miles Phillip.s 2 in 3911 reported a ca.'se of chorionepithelioma of tlie tube in 
Avhich a remarkable recoA-ei-j' occurred. The patient had a salpingectomy per- 
formed for a tubal gestation. The pathologic report was chorionepithelioma. 
The uterus aa'us curetted and no decidua or tumor Avas found. The patient then 
developed a recurrence in the broad ligament. A total hysterectomy avhs performed 
and a malignant nodule excised from the bladder and vagina, A large nodule in 
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the root of the mesentery was inoperable. The patient was living and well four 
months after the last operation and the mesenteric nodule had diminished con- 
siderably in size. Hartz’s^ patient was living and well two years after right 
salpingo-oophorectomy. Philipp 'sis patient, although a case of chorionepithelioma 
of the broad ligament, showed a negative Zondek-Aschheim test twelve days after 
hysterectomj’^ and excision of the tumor mass in the broad ligament. Pleurent'J 
also mentioned two other cases of apparent recovery reported by Klein and Albert. 
Klein's patient had a chorionepithelioma of the right tube with metastases to the 
vagina and lung. Salpingectomy was performed and roentgen therapy was adminis- 
tered. In Albert's patient regression occurred after partial removal of the tube and 
tumor mass. Chorionepithelioma of the tube occasionally undergoes the remarkable 
regressions reported to occur in chorionejjithelioma of the uterus. The prognosis can- 
not be considered hopeless. 

Once tlie diagnosis can be accurately established, which seems to pre- 
sent the gi’eatest difficulty in deteianining therapy, it would appear 
logical to perform panliystereetomy Avith bilateral salpingo-oophorec- 
tomy. The channels by which the neoplasm can metastasize to the 
A'-agiua from the tube must be through the uterine cavity. It would also 
seem logical to administer a heavy series of x-radiation to the pelvis as 
soon as possible after operation because of the knoAvn radiosensitivity of 
chorionepithelioma. Fleurent’s and Klein’s patients received x-ray 
postoperattyely. The former’s patient died of recurrence and metas- 
tases, and the latter’s patient recovered. These ai-e apparently the only 
tAA'O patients to receh^e therapy immediately after operation. Thomas 
administered x-i’ay therapy to his jiatient only after large metastases to 
the bladder and euldesac had apiieared, and it Avas apparently no more 
etfecth'e than in the ease of the patient reported in this ax’ticle. 

SUMMARY 

1. Cases of chorionepithelioma of the tube are exceedingly rare and 
difficult to diagnose. Thirty-five cases have been reported up to the 
present. 

2. Most patients haA^e presented symptoms and findings of an ectopic 
pregnancAL PolloAving operation a latent period has ensued then re- 
currence or metastases haA^e occurred. 

3. Pour cases of I’emarkable regression and recoA^ery folloAA'ing 
chorionepithelioma of the tube liaAm been reported. 

4. Logical treatment for ehorione])ithe]ioma of tlie tube Avould ap- 
pear to be panhy.sterectom3" Avith bilateral salpingo-oophorectomy fol- 
lOAAmd as soon as possible bj'- x-ray in massive doses. 

The authors tliank Dr.s. Bayard Carter and E. C. Hamblen for permission to pub- 
lish the above case. 
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THE FORMATION OF AN ARTIFICIAL VAGINA 
WITHOUT OPERATION 

Robert T. Frank, M.D., New York, N. Y. 

A bsence of vagina, as a rule associated with rudimentary solid 
I uterus, is a not infrequent malformation. I have seen more than 
30 cases in the last twelve 3 ’’ears. The condition rarel.y is discovered 
before the patient has passed the age of pubert.v, at which time, at 
fifteen or sixteen years, the nonappearance of menstruation leads to 
a pelvic examination. These individuals, with few exceptions, are 
fully feminine. The vulva appears normal. The Inmien is present 
but no vaginal opening can be found. Rectal examination discloses, 
particular!}'’ if a metal catheter is inserted into the urethra and blad- 
der, a thin connective tissue plane sej^arating urethra and rectum. 
High up a narrow strand represents the rudimentaiy uterus. If the 
abdominal walls are relaxed, small gonads can be felt at the site of 
the ovaries. 

Some patients, when advised of their condition, react with severe 
mental depression, their entire outlook on life is changed, suicidal 
ideas ma.y develop. Properly selected cases should be relieved. The 
most favorable time for establishing a vagina is when marriage and 
sex relations are contemplated in the near future. 

Three main types of operation have been used in the past. The 
fir.st utilizes the intestinal tract: .small intestine, Bakhvin operation; 
rectum, Schubert operation. I have never performed these as the risk 
is disproportionately great, the mortality of the reported and unre- 
ported cases being estimated at 20 per cent. The second type of 
operation of which the Graves’ is an example, utilizes the mucous 
membrane of the labia minora for forming a mueons membrane lined 
canal. The third of which the Fi’ank-Geist and Grad modification are 
examples, utilize pedicle flaps obtained from the inner side of the 
thighs. Reeentl}'- free skin grafts (Wolif or Tliiersch) have again been 
tried with favorable report of the results. 

During the operations for formation of an artificial vagina, as well 
as in the examination of i^atients Avhen fii'st observed, I have been 
struck b}'- the veiy tenuous tissues separating rectum from urethra 
and bladder. An incision in the hjuneneal region gives read}’ access 
to this connective tissue layer and with a few penetrating movements 
of the fingers, the peritoneal fold of Douglas is readily reached. 
Motivated b}’’ this observation, in the last three and one-half years 
I have attempted graduall}^ to force inward the mucous membrane in 
the introital region without incision or operation. By this simple 
maneuver, a vagina may readily be established without operative in- 
tervention. Six patients have now been treated, with only one failtire, 
which is aseribable largely to the uncooperative attitude as well as 
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the stupidity of this patient. The establishment of the artificial canal 
is facilitated and its adequacy and permanence assured if the follow- 
ing procedure is folloAved. 


PROCEDURE 

The first object is to establish a narrow canal at least 2^/y inches long as quickly 
as possible. After this depth has been attained, enlargement of the canal follows. 

The first step is important. A narrow pyrex tube, 0.8 cm. (5/16 inch) in out- 
side diameter, is introduced by the physician in the center of the hymeneal region, 
in a direction backward and inward, with the patient in the lithotomy position 
(Pigs. 1 and 2). The patient is carefully taught to perform this maneuver 3 times 
daily for at least a half hour for one week. This is important in order to stretch 



Kip. 1. — J..;ibia .separated. One-lialf centimeter tube introduced downward and Inward 

to form pocket. 

the mucosa so that further measures do not distort and dilate the urinary meatus. 
.After tlie first week, the patient is taught to in.sert the tube downward and inward 
as before, but wlien this position has been attained, to cliange the direction of in- 
sertion in a line paralleling the normal axis of the vagina. (Fig. 2, S). The tube 
is ht'ld in place for one-half hour in the morning, one-half hour in the evening. 
Usually in two to four weeks a sufficient deprc-ssion permitting the retention of a '■> 
inch long tube has iM'en attained. The .“horter tube, as soon as it can be introduced 
for its full length, is kept in place throiighoiil the night by a small pad of cotton 
and appropriate T binder. Within six to eight week.s, the full length of the vagina, 
to 2’J'i inches has been reached. Tlie |iatients are warned not to apply excessive 
force which manifests itself by .“jiotting which indic.-ttes injury of the delicate 
mucosa lining. 
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It is now time to use a tube 3.5 em. (% inch) in diameter, inserted for tlie length 
of 7 era. and kept in place every night for eight to ten liours. Wlien this size tube 
is readily admitted, the final size, 2 cm. (% inch) is used until marriage. In the 
earlier cases, still larger tubes were u.sed but appear unnecessary. The 3 patients 
who have intercourse regularly, state that this is entirely satisfactory and normal, 
as do their husbands. Two patients are unmarried. In every instance I urge that the 
fiance be fully informed of the situation in order that no unhappiness or legal 
repercussions may arise. The patients have thanked me warmly for having insisted 
on this, and they are now happily mated. The sole exxeption was the unintelligent 
patient, already married when first seen, who has sedulously kept her husband in 
ignorance and in whom the entire procedure has proved a failure. The 2 unmar- 



Fig-. 2. — Schematic ci'oss section of pelvis showing- (I) tube introduced into first 
position; ( 2 ) more horizontal introduction after pocket has been formed. Arrow 
indicates the posterior peritoneal pouch of Douglas. In front of this is the small 
solid rudimentary uterus. 

ried girls keep the tube in place every other night. E.vamination of all these pa- 
tients shows a normal vulva and introitus. The vagina readily admits 2 fingers to 
the depth of 6)^ to 7 cm. ( 2 % to 2 % inches) from the fourchette. The canal is 
lined with soft, resilient mucous membrane and a standard vii'ginal speculum can 
be introduced and opened without discomfort to the patient. 

CoxiPLETED Cases 


CASE AGE MAKKIEP LENGTH OF VAGINA - COITUS 


U. N. 20 .3% years 7.0 cm. (2% in.) 2-5 weekly 

E. W. 19 3% years 6.5 cm. (2% in.) 1 weekly 

L. E, 24 3 months 7.0 cm. ( 2 % in.) 2-6 weekly 

S. G.* 22 3 years 7.0 cm. (2% in.) Bare 

A. H. 181/^ Unmarried 6.5 cm, (2% in.) 

L. K, 18^/4 Unmarried 6.8 cm. (2% in.) 

♦Failure 


It is liopecl that with this bloodless and simple procedure, patients 
suffering from this malformation maj^ be readily relieved of their 
coital disability and of the feeling of inferiority which this engenders. 



PREGNANCY COMPLICATED BY GONOCOCCIC SALPINGITIS 


Walter M. Brunet, M.D., and Joseph B, Salberg, M.D., Chicago, III. 

(From the Women’s Division of the Puhlio Health Institute) 

G onococcal infections in women extend to the tubes in from 15 to 30 per cent 
of the cases. These adnexal invasions occur most often just before, at the time 
of, or at the completion of menstruation. The gonococci in their upward dissemina- 
tion are presumed by some authorities to pass over the fundal endometrium, which is 
ricli in glandular tissue and highly suitable for tJieir growth, and attack the mucosa 
of the tubes and there set up an inflammation. 

Graves in his Gynecology^ states that “the gonococci ascend and go through the 
internal os and directly attack the tubes, doing very little damage to the intervening 
endometrium whicji is used more or less as a bridge than a soil for permanent 
propagation.” Curtiss in his Texthoolc on Gynecology states: “Extension of the 
infection is b.y way of the mucosa in contradistinction to progi'ess through the wall 
of the uterus such as characterizes puerperal infection,” and further that “The 
exact mechanism of invasion has not been demonstrated.” Curtis has pointed out 
the frequency of so-called violin string or multiple band adhesions between the an- 
terior abdominal wall and the anterior surface of the liver which are observed in 
abdominal sections on patients that have had gonococcal salpingitis. How does 
the gonococcus reach the capsule of the liver and the peritoneum lining the anterior 
abdominal wall? Surely not by surface extension. In these instances the organisms 
are either blood or hunph borne. Gilliams states that “Gonococcic infection of the 
endometrium is spoken of as specific endometritis. It constitutes a large proportion 
of the cases that fall under observation. In its unmixed form it is usually sub- 
acute. The gonococcus seldom produces an acute inflammation in any situation.” 
He also points out that infection of the tubes by the gonococcus almost invai'iably 
proceeds from the uterine cavity ])y continuity of the mucous membrane, but he adds 
that “gonococci may follow the blood and lymph channels.” Evidences of his last 
statement are numerous and explainable on no other basis. Eubin^ in his monograph 
on gjmecolog)’^ makes the statement that gonococci are .spread upward through the 
endometrial mucosa or through the lymphatics. A number of authors have taken the 
stand that the gonococcus is a “surface rider,”’ but we observe many women of 
dilTerent ages sufTering from .specific .salpingitis and are genuinely disturbed at the 
celerity of pelvic extensions. In a number of instances within forty-eight or seventy- 
two hours after exposure the infection has extended to the pelvic organs. Such rapid 
spread of the process we think is more an evidence of blood or lymph stream dis- 
.«oniination than surface extension. 

In any large venereal disease clinic patients are seen with arthritis, lympliangitis, 
inguinal adenopathy and metastatic ophthalmia. We have found a sufficient num- 
ber with a frank arthritis in which the contact is suffering from the same complica- 
tion, to consider that there is conceivably a special strain of the gonococcus which 
has a predilection for the tissues of the joints. Wo have also observed that when 
one sexmil partner has a severe complication in all probability the other will have a 
stormy recovery. This is especially true in blondes of either se.x and has been pointed 
nut by other writers. 

CASE REPORT 

White adult female, No. -10102, 24 years of ago, married, occupation housework, 
admitted .Tan. 4, 1037. Chief complaints: Pain throughout the lower abdomen with 
nausea and vomiting at times and profu.se vaginal discharge. Was married at the 
age of 17, has had two chiblren, aged C ycar.s and S month.'--, both living and well. 
Has had sevcnil induced tibortions. fihe uses beer in moderation, smokes excessively, 
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and is constipated. Menses began at 14 years, 28-day type, flow four to ten days, 
slight pains before and during the period. Last menstrual period Oct. 11, 1936. 
She had had an uncomplicated gonococcal infection in 1932 and since then she has 
had several interrupted pregnancies and a full-term baby. The baby is now eight 
months old. She stated that for the past three months her husband has been away 
at a CCC camp, and upon his return home he complained of a discharge and was 
found to be suffering from an acute gonococcic urethritis. The patient admitted 
having intercourse with him several times since his return. 

A general physical survey disclosed a fairly well-nourished and weU-developed 
female who did not appear to be acutely ill. Temperature 98.3° F., pulse 84. The 
skin and mucous membranes were clear. The heart and lungs were normal. Over the 
entire lower abdomen there were pain and discomfort on pressure. The vaginal ex- 
amination revealed an acute urethritis, and purulent material could be expressed 
from the orifice. The cervix was hypertrophied, soft, cyanotic and covered with a 
mucopurulent discharge. The fundus was in a posterior position, soft and enlarged 
to about the tenth to the twelfth week of pregnancy. The right tube was greatly 
enlarged, tortuous and very tender. The left adnexa was apparently normal. 
Slides from the cervical secretion showed man}' tj-pical intracellular diplocoeci. 

We advised complete bed rest. This was carried out and after ten days the pain 
and discomfort were entirely relieved. Upon her inturn to the clinic she received 
subcutaneous injections of a foreign protein and at the end of three weeks local 
treatment was instituted. A bimanual examination was made at this time and the 
tube had diminished to half its size and was almost painless to pressure. She was 
making excellent progress under treatment but became deliquent. Through our social 
service follow-up we learned that she had applied to another clinic for continuation 
of her medical care. We have received discouraging reports of her progress and our 
informant stated that despite careful treatment the cervical and uretliral slides re- 
mained positive for many months. 

The patient was delivered at the Cook County Hospital on July 12, 1937, of a full- 
term normal female baby. Following delivery she had a recurrence of her pelvic 
s}'niptoms and both tubes became involved. She was discharged from the hospital 
at the end of the third week. She is under treatment at a clinic at tliis time for her 
salpingitis. The patient's two children were examined recently and both were found 
to be infected. Tliey are receiving treatment. 

The exact mechanism of pelvic extensions in gonococcal infections has not been 
demonstrated but conceivably a specific infection witli a complicating salpingitis 
during pregnancy precludes surface extension. 
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TWIN ECTOPIC PEEGNANCY=^ 

H. C. Falk, M.D., P.A.C.S., and George Blinick, 

New York, N. Y. 

A EEY in 1923 reviewed all reported cases of unilateral twin ectopic preg- 
nancy. At this time, he was able to find 40 authentic cases including two 
of liis own. In addition, he found 8 probable and 4 possible but doubtful cases. 

We have been able to find reports of 23 additional authentic cases published 
since Arey’s compilation. Two additional reported cases must be classed as 
doubtful. We udsh to present 2 cases of unilateral twin ectopic pregnancy 
observed at Hailem Hospital, bringing the total number of reported authentic 
cases up to 65. 

H. E. Jordan, and E. H. Meade, Jr., 1928. Twenty-two-ycar-old gravida i, 
para 0. Spontaneous abortion, one and one-half j'ears ago. Last menstrual 
period seven weeks before operation; abdominal pain four weeks later. Laparot- 
omy showed right monoehorial twin tubal pregnancy. One twin was 7 mm. 
long; the other 4 mm., estimated to be thirty , and thirty-six days old, respec- 
tively. 

E. Brown, 1928, reports left tubal abortion with two fetuses lying free in the 
abdominal cavity, about two months old. 

J. B. Dawson, 1928. Twenty-nine years old, para iii. Two months’ amenorrhea. 
Six weeks after last menstrual period had lower abdominal pain and vaginal 
bleeding and was considered incomplete abortion. Two weeks later had sudden 
pain and operation revealed ruptured uniovular right twin pregnancy, estimated 
to bo six weeks old. 

S. P. Garrison, 1932. Multipara, 35 years old with a history of a ten- 5 'ear sterility. 
Amenorrhea for eight weeks. Slight vaginal bleeding in the sixth week. Abdominal 
pain five days later. Mass felt eight weeks after onset of amenorrhea. Opera- 
tion disclosed ruptured right monoehorial twin ectopic pregnancj'. 

IV. A, Jewett, 1933. Case of right unruptured twin ectopic pregnanej'. Sum- 
marizes 9 other authentic cases which are accordingly omitted from further 
discussion here. 

A'. Finderle, 1933. Thirty-thrce-ycar-old, para i. Sterile period twelve years. 
Ten weeks’ amenorrhea. Sudden onset of vaginal bleeding and pain. Operation 
.showed ruptured left twin ectopic itregnancy; two fetuses, each 4 cm. long with 
separate umbilical cords which fused in the lower third. 

P. Esau, 1934. Thirtj’-fivc-yeai'-old, gravida ix, para vii. Last menstrual 
period seven weeks ago. Onset of abdominal pain and no bleeding. Operation 
revealed right, ovarian cyst and right tubal twin pregnancy and left dermoid cyst. 

K. Dc Snoo, 193-1. Twenty-eight-ycar-old woman. Amenorrhea for seven 
months. At this time, abdominal imin and vaginal bleeding occurred, simulating 
premature labor. It was concluded that the pregnancy was extrauterine and 
laparotomy performed. An intraligamentous twin pregnancy was found; the 
fetuses were macerated and weighed 2,010 gm. and 1,500 gm., respectively. There 
was only one amnion present. 

K. Podleschka, 1934. Three months’ amenorrhea with sudden severe pain and 
vaginal bleeding. Two fetuses apparently uniovular, 10 cm. and 6.5 cm. long 
were found. The larger appeared normal and tlie smaller abnormal. 

C. B. Lull, and J. B. Bernstein, 19.3-1. Thirty-five-year-old woman, with 
history of last menstrual period live months before operation. In the fifth 
week of amenorrhea a catheter was inserted into the uterus. Eleven days later, 
vaginal bleeding occurred. This wa.s considered to bo an incomplete abortion. 

• Pre.srntcd at n mcctine of tlic section on Obstotrlc.s and Gynecolofrj- of the New 
York Ac'ideni.v of Me<liclne, October 1937. 
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If. Candida: The mycelium developed readily and extended far from the line of 
streak. The main mycelial threads grew in straight parallel rows and the lateral 
branches were shorter than those of If. albicans. There were no chlamydospores. 

If. Krusei produced mycelia which, when well developed, showed long branches 
occurring at rare intervals. Clusters of long thin spores were found arranged like 
a bundle of crossed sticks. 

If. steUatoidca formed mj'celia readily and was characterized by large numbers of 
large balllike clusters. These developed on the mj'celial strands and grew so closely 
together that the mycelial threads connecting the clusters were difficult to see. A 
single chlamydospore was found in 2 of the 29 strains studied (rig. 4). 

Cryptococcus sp.: No mycelium developed in any of the 9 strains studied. 

Fermentation of Carbohydrates (14 Days at S7° G .). — Constant carbohydrate 
fermentations were obtained only after the inoculum had been kept on sugar-free 
medium for 2 or 3 transplants and when the tubes containing the carbohydrate 
broth were sealed with vaseline. The following 9 carbohydrates were tested with all 



Pig. 4. — Photomicrograph of corn meal agar slide culture of M. stellatoidea fixed and 

stained with lactophenol cotton blue. 

strains: dextrose, saccharose, lactose, maltose, levulose, dextrine, galactose, mannite, 
and inulin. Slight variations in fermentation occurred with some species if the 
original broth was not titrated to pH 7,2. The ability of each strain to clot milk 
was tested by the method described by Stovall and Bubolz.s Table I lists the fer- 
mentations obtained with the various organisms and our results indicate that only 
the first four sugars need be used. Three organisms, M. parapsilosis, M. Krusei, and 
cryptococcus ferment the same sugars, but can be differentiated easily by the other 
criteria already mentioned. 

Ascospore formation: All strains were kept on carrot plugs at room temperature 
for 60 days before discarding. Smears wei’e made at frequent intervals and examined 
for asci. None was found in any of the cultures. 

Agglutination tests: Numerous agglutination tests were done on most of the 
strains studied, with various modifications of Benham’s2 technique, and our results 
agree with those obtained by her. Except for M. albicans and M-. Candida, which 
appeared to be identical antigenically, the other species showed certain antigenic 
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Case 2. — D., a 34-year-old gravida iii, para iii, colored woman was admitted 
to Harlem Hospital on Nov. 17, 1932. Her last delivery had been six years ago. 
Her last normal period had been four months previous to admission. The following 
month she missed her period but in the next month began to have vaginal spotting. 
Six weeks before entry, she went to bed because of vomiting and fainting spells. 
Wliile in bed, the vaginal bleeding stopped until eleven days before admission when 
she began to have severe abdominal pain, associated with recurrence of bleeding. 

Abdominal examination revealed a mass extending four fingers above the 
symphysis. Vaginal examination showed the cervix to be soft and patulous. 
Moderate vaginal bleeding was present. The uterus at this time appeared to be 
irregularly enlarged; no adnexal masses were felt. No fetal heart sounds were 
heard. At this time she was considered to have had an incomplete abortion with 



Fig. 1. 


possible fibroid uterus. The blood count except for moderate anemia was normal. 
Sedimentation rate was normal. X-ray of tlie abdomen showed no evidence of 
fetal parts. TJie Aschheim-Zondek test was negative. Tlie patient was observed 
for one month during wliicli time the abdominal mass remained unchanged in 
size. A low grade temperature which wtis present on admission graduallj' subsided. 
Vaginally a globular mass became more distinct in the right fornix. TJiis mass was 
believed to be a dermoid cyst of the ox’ary rather than an ectopic pregnancy. At 
laparotomy, considerable difficulty was found in entering the peritoneum due to a 
mass which was densely adherent to the parietal peritoneum and adjacent omentum 
and intestines. It was thought that this mass had its origin in the right tube 
but no normal anatomy could be demonstrated. The mass was excised and the .ab- 
domen closed without drainage. Convalc-scencc was uneventful and the patient was 
discharged thirteen days after the operation. 
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Five months after her last menstrual period, she had severe abdominal pain and 
x-ray at this time showed evidence of twins. Laparotomy disclosed a twin abdominal 
pregnancy with no microscopic evidence of adnexal or uterine tear. The fetuses 
are not described. 

McGregor, 1934. Thirty-five-year-old woman ^^'ith secondary abdominal preg- 
nancy; single placenta with one full-term fetus and one macerated fetus was 
found free in the abdominal camty. Full-terra fetus died witliin one hour. 

J. A. Ferguson, and I. S. Otis, 1935. Thirty-two-year-old Avoman, para ii, 
Avith amenorrhea for one year. Four months after her last menstrual period, 
there Avere sjTuptoms suspicious of ectopic pregnancy. In the seventh month, fetal 
raoA’ements were felt bj' the patient. Laparotoinj' disclosed a mass attached to 
the left tube and adherent to the left side of the uterus, AA’hich in itself appeared 
to be normal. Full-term unioA-ular tAvins present, one 40 era., weighing 1,730 gm. ; 
the other 34 cm. long and AA’eighing 1,400 gm. 

P. E. Hermanson, 1936. Primipara, married tliree j'ears. Last menstrual 
period, approximately five months before death. Fourteen weeks after last 
menstrual period, there Avas onset of abdominal pain and vomiting. Admitted 
nine days later and died Avith signs of internal hemorrhage before laparotomy 
could be performed. Autopsy showed two fetuses in the abdominal cavity 
about three months old. There was a large erosion of tlie tube. 

IV. Sawitzky, 1936. Twentj'-seven-j’ear-old Avoman AAuth amenorrliea for fifteen 
Aveeks. Two months after her last menstnial period, began to liaA'e Amginal bleed- 
ing and pain. )She Avas operated upon seven weeks later; laparotomy shoAved 
right tAvin uniovular tubal pregnancy. Eraljryos were 12 cm. long. 

J. Giraud, 1935. Ruptured tAvin ectoific pregnancy about three months’ size. 
It is not definitely stated whether this was unilateral twin tubal ectopic or 

bilateral ectopic pregnancy. This and the following case are considered doubtful. 

0. Viana, 1935. Thirty-fiA'C-year-old multipara. Last menstrual period ten 

AA’eeks preA’ious to operation. Four Aveeks after last menstrual period, patient 
noticed vaginal bleeding and finally sudden abdominal pain and fainting. At 
laparotomy the left tube AA-as remoA'ed; no free blood was found in the peritoneal 
cavity. Pathologic examination of the specimen shoAved two cavities, one 

or which contained an embryo 22 mm. long. The caA-ity was empty. No 

actual communication existed between the two caAuties. Histologic examina- 
tion of the septum betAveen the two caA-ities shoAved the folloAving sequence of 
tissue: Amnion, chorion, tubal wall, chorion, amnion. On this a probable 
diagnosis of tAvin ectopic pregnane}' aa'us made. 

Case 1. — L. B. A., a 2S-year-old, gi-aA'ida a’, para i, colored woman was ad- 
mitted to the hospital on May 29, 1928 with the following history: Her last 
menstrual period had been six months previous to admission. She had noticed 
irregular, scanty bleeding for the past fiA'c months. On the day before ad- 
mission, the bleeding became more severe and for the first time had been accom- 
panied by cramplike lower abdominal pain. Prior to her present illness, her 
menstrual periods had always been regular. 

On abdominal examination, a someAvliat irregular and very tender mass was felt 
extending to the umhilicus. Vaginal e.vamination revealed an enlarged uterus, 
pushed anteriorly and to the left by a large globular, soft, fixed mass, continuous 
Avith that felt abdominally. 

It was believed that the patient had an intrauterine pregnancy complicated by 
either a fibroid or an oA-arian cyst. Blood count shoAA'ed a moderate anemia to 
be present. X-ray of the abdomen was reported as not shoAA-ing any CA'idence of 
fetal parts. She Avas Avatched for nineteen days, Avhen in vicAV of the continued 
pain and vaginal bleeding, a laparotomy AA'as performed. A large cystic mass 
Avhich Avas adlierent to the neighboring intestines was well AA-alled off containing twin 
males about four and one-half months in size. CouA'alescence Avas uncA-entful 
and the jAatient AA'as discharged sixteen days after operation. 

TJnfortunatel}', the pathologic report is incomplelc. HowcA'cr, an x-ray taken 
of the excised specimen sIioaas ''the spine, rib.s, and long bones of the twin fetuses, 
A'ery Avell outlined. '*•' 



AN INCUBATOR FOR INFANTS 
Chari^s C. Chapple, M.D., Philadedphia, Pa. 

(From the Department of Pediatrics, School of Medicine, University of Pennsylvania 
and the Children's Hospital of Philadelphia) 

T he apparatus described contains certain important features not included in other 
incubators. The fact that it remains closed at all times permits the fulfillment 
of the following requisites hitherto considered not practicable. (1) An accurate 
maintenance and adjustment of temperature and humidify permits the selection 
necessary in such air-conditioning for infants of different weights. (2) The 
infant may remain without covering or clothes which condition allows great 
freedom of muscular activity especially for the important function of respiration. 
This lack of clothes also facilitates handling and prevents the usual alterations in. 
temperature dependent upon covering and uncovering or upon changing the diaper. 
(3) In addition special gas mixtures, either for emergency or prolonged use, may be 
provided. (4) Also, a practically complete isolation is maintained against pathogenic 
microorganisms, whether air-borne or otherwise. (5) It permits the nurse to work in 
an atmosphere which is comfortable for her. In the ordinary air-conditioned room 
the optimum humidity and temperature for the infant are too great for the nurse’s 
tolerance. 

This incubator is made in two compartments, one above the other. The upper 
contains the baby, the lower houses the working unit. The upper compartment is 
an air-tight, heat-insulated chamber. The air for the infant is drawn from out of 
doors. This air is filtered and humidified before it enters the incubator and it is 
heated inside the chamber. 

The thermostat is calibrated and is adjustable up to 99° F. There is a tem- 
perature fluctuation of less than one degree from the selected point. 

The humidistat is similarly made and is adjustable up to 100 per cent relative 
humidity. The humidity will remain within a 5 per cent variation. 

The rate of air flow is uniform at all times since it is driven by a one-speed motor. 
The outside air is drawn in at the rate of 0.4 cu. ft. per min. It passes over the 
baby at a rate of 30 ft. per min. Under ordinary conditions the air is recirculated 
about six times, the incoming air being approximately one-sixth of the total air 
stream. The ratio of recirculated air to outside air is adjustable for use of special 
gas mixtures. This is accoinpli.shed by a valve on the fre.sh-air pipe. Gas mixtures 
are admitted through a pet cock on the negative pressure side of the blower. Air 
samples for analysis are obtained through a pet cock on the positive pressure side of 
the blower. The waste air is discharged at the same rate the frc-sh air is admitted 
whether this be outside air or gas from a tank. These constant conditions are main- 
tained by keeping the chamber closed at all times. 

View is obtained into the electrically illuminated interior through the full length 
window. This is made of two thicknesses of noninflammablc celluloid. 

'J'he baby is handled through balloon cloth sleeves, elastic about the wrist. 
These are kept rolled when not in ii.«e. Bottles, .syringes, diapers, etc., are .admitted 
through an air-lock. This is .a boxlike coinpifrtment having two doors, one opening 
into the chamb(‘r and one to the outside. Both doors are air-tight. AVhen a bottle 
is to bo given the outside one is opene<l and the bottle is j)laced inside the box. The 
nurse’s hands, whii-h are her only contact with the baby, arc scrubbed and then 
introduced through the sha-ves to the clianiber. The inside door of the box can then 
bo opened and the bottle taken out. One door is always locked so that there is 
alway.s an air-tight partition between the chamber and the outside air. 

1002 
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Pathological Peport. — ‘ ' Specimen consists of a spherical mass measuring 10 cm. 
in diameter. The surface shows numerous adhesions and marked hemorrliagic in- 
filtration of the capsule. Upon opening the specimen, there are two foetuses present, 
having a crown rump length of seven and six centimeters respectively. Tliere is 
one amnion and one chorion present, Polydactylism can be recognized. No evi- 
dence of tubal structure can be identified (Pig. 1). Microscopic examination reveals 
hemorrhagic placental tissue. Occasional chorionic villi lined by a single layer of 
Langhans cells are found.” 


DISCUSSION 

Two cases of unilateral twin ectopic pregnancy have been presented. If in- 
crease in size of the fertilized ovum had any relationship to the occurrence of 
ectopic pregnancy, it would seem that the incidence of twins in tubal pregnancy 
should be higher than that reported. However, the size of the ovum does not seem 
to be the etiologic factor. Erabryologically, it has been shown that the frequency 
of monochorial to dichorial twins is fifteen times greater in tubal twinning than 
might be expected from the uterine ratio. It is believed that the high incidence 
of monochorial tubal twins is due to an abnormal stimulus (inadequate oxygena- 
tion or nutrition) given to the fertilized ovum in the tube at the time corresponding 
to gastrulation. 

We believe the etiologic factor causing tubal pregnancy, whether single or twin, 
to be the same: that is, any change which delays the ovum in its progress through 
the tube will favor tubal pregnane}". The clinical picture of twin ectopic pregnancy 
usually resembles that of the ordinary ectopic pregnancy. Not infrequently, how- 
ever, becatiso of the greater tendency for hemorrhage to occur and cause a larger 
mass than that ordinarily encountered, a correct diagnosis may be difBcult. 

These cases have been presented as clinical and embryological curiosities, in- 
teresting for their comparative rarity. Including the two cases presented tonight, 
the total number of reported authentic cases is believed to be 65. 


REFERENCES 

(1) Arey, L. B.: Surg. Gynec. Obst. 36: 407, 1923. (2) Idem: Ibid, 36: 803, 

1923. (3) Idem: Am. J. Oust. & Gtnec. 5: 163, 1923. (4) Jordan, H. E., and 

Meade, Jr., J7. B..: Virginia M. Monthly 55: 605, 192S. (5) Broion, E.: S. Clin. 

N. A. 8: 1307, 1928. (6) Dawson, J. B.: M. J. Australia 2: 628, 1928. (7) 

Garrison, S. P.: Kentucky M. J. 30: 606, 1932. (8) Jewett, W. A.: Am. J. 

Obst. & Gynec. 26: 108, 1933. (9) Finderle, V.: Clin, ostet. 35: 528, 1933. (10) 
Esau, P.: Zentralbl. f. Chir. 61: 620, 1934. (11) De Snoo, K,: Nederl. tijdschr. v. 
Geneesk. 78: 1822, 1934. (12) Podleschlca, K.: Arch. f. Gynak. 157: 250, 1934. 

(13) Lull, C. B., and Bernstein, J. B.: Am. J. Obst. & Gynec. 28: 126, 1934. (14) 
McGregor: West African M. J. 8: 12, 1934. (15) Eergtison, J. A., and Otisyl. S.: 
Am. j. Obst. & Gynec. 30: 139, 1935, (16) llerinan^on, P. E.: Minnesota Med. 

19: 51, 1936. (17) Sawitzlcy, TV.: Zentralbl. f. G}mak. 60: 272, 1936. (18) 

Giran.id, J.: Bull. Soe. d'obst. et de gyndc. 24: 580, 1935. (19) Viana, 0.: Clin, 

ostet. 37: 717, 1935. 


Vurchio, Guido: Heat Effect of Short Wave and of Diathermy in the Gyne- 
cological Field, Ginecologia (Torino) 5: 553, 1935. 

By employing the thermo-electrical system, the author studied changes of 
uterine, vaginal, and rectal temperatures following the abdominosacral applica- 
tion of diathermy and the short wave. It was observed that the temperature of 
the deep organs in the female genital sphere was greatly increased following the 
application of the short waim. This result wms not obtained with diathermy, 

August F. Daro. 
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margin, of safety in tlie air supply. Tlie second is a control thermostat which would 
shut off the heater and the humidifier if the temperature should reach 99° F. If 
this temperature is reached a hell rings which stops ringing only when the tem- 
perature has fallen below this level. If the current should fail, the lights, which 
are on continuously, would go off. 

A simple cooling unit and a dehumidifier can be installed if desired, since the in- 
cubator is an air-tight, heat-insulated chamber. 

Clinical experience with this incubator covers 25 premature babies. Because of 
the conditions under which the incubator was used this number has been sufficient 
to evince several striking results. Ten babies were in an incubator while it was 
kept in a 16-bed ward of older babies where cross-infections were constantly oc- 
curring. No attempt at isolation was made. Gowns and masks were not used by 
the incubator attendants. The only precautionary -measure taken was that of wash- 
ing the hands with soap and water and rinsing them in a bichloride of mercury 



Pis'. 2- — Upper compartment. Interior: jf, scale; Z, removable gavage bracket; S, 
thermometer on the basket-bed ; inside air-lock door ; 5, heater ; C, adjustable 
humidistat and thei-mostat, with the control thermostat between them ; 7, removable 
tray ; 6, stopper ; 0, outside air-lock door. 

solution before starting tlioin through the sleeves to the baby. In this room en- 
vironment no premature baby in the incubator has had a respiratory infection. 
Only one of the infants developed diarrhea. This was mild and transient. One 
baby developed a staphylococcus absce.ss at the site of repeated hypodermoclysis 
injections. 

It is our feeling that this result was obtained largely by limitation of air-borne 
organisms as only out-of-doors air is admitted to the incubator. No ward air enters 
the chamber. However, it must be noted that contact and droplet infection are 
eliminated as well. 

Another result of importance is the absence of cyanotic attacks. In some of the 
babies between 1 pound .and 15 ounces, and 3 pounds, cyanotic attacks occurred 
.‘suddenly and frequently until the oxygen content of the incubator was raised and 
its humidity was increased. 0.xygcn, introduced through the pet-cock for that pur- 
'pose at -1 liters per minute maintains continuously the concentration of oxygen at 
46 per cent. Tliis practice is used for the very small infants. The percentage of 
oxygen is dccrea.=od gr.adually as the inf.ant grows larger and stronger until it is 
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A scale is built into the cliaiubov and in addition to its ordinary weighing function 
is used as an alternate bed wliile tlie basket-bed, in wliieli tlie infant usually lies, 
is being changed. 

An opening in the top of the chamber is closed by a rubber stopper penetrated 
by a glass tube. Emergency carbon dioxide and oxygen can be delivered here to 
a tube connected to a mask or funnel inside. A stethoscope can be used with this 
connection and a burette can be attached with a connecting tube to a needle or rectal 
tip for the administration of large amounts of fluid. 

The incubator is silent since the motor is mounted on rubber and there are only 
rubber connections between the chamber and the moving parts (motor and blower). 



Fig. 1. — Exterior of the Incubator; showing the rolled sleeves, water gauge, lighted 
interior, outside air-lock door, and stopper in the top. 

Prom tlie nurse’s standpoint it is easier to manipulate than other incubators. 
The mechanism is automatic. The baby is naked, or nearly so, since the conditions 
of his environment are constant and handling is proportionately simplified. The 
only care the incubator requires is the replenishment of water to the humidifier 
reservoir and a monthly oiling of the motor. The reservoir is an ordinary mason 
jar inverted in a standard. It stands behind a slot in the door of the lower com- 
partment so that it acts as a gauge. 

Although the most reliable instruments possible are used, there is always some 
danger of failure of function in anything mechanical. To guard against any such 
failures safety devices are provided. The first is an indicator of air-flow. Should 
the motor fail this -vv'ould no longer register. There is approximately a four-hour 
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Nuck. These round ligament tumors frequently include libromyomas, adenomyomas 
and endometriomas, fibromas, fibro- (mj'xo- and myo-) sarcomas (often arising from 
degenerated fibromyomas), dermoid cysts, and less frequently lipomas, lymphangi- 
omas, varicosities, tuberculous masses and Wolffian body tumorsJi ^ Tubal gesta- 
. tion has been reported. AAHien tumors of the other pelvic viscera are added, the 
varietyi of neoplasms which may be found in the canal of Nuck is very diverse. 

Tumors of the canal of Nuck occur most frequently in the third and fourth 
decades but may be seen before twenty and after forty. The mass, usually symptom- 
less, is of one to three years’ duration and slow growing. Pressure effects of the 
growth may give sj'mptoms. Endometriomas will often exhibit swelling and pain 
coincident witli menses , 2 as may an incarcerated ovary. 

The mass varies in size from 2.5 to 50 cm. in diameter and has weighed as much 
as 488 ounces.!! Eibromyomata are oval to multilobed in shape and encapsulated. 
They vary in consistency but may be c.ystic as are the lymphangiomas and dermoid 
cysts. Endometriomas are usually hard nodules fixed to adjacent tissue, but may 
be hemorrhagic and cystic .2 The histology varies with the vagaries of the tissue 
of origin. 



Fig. 1. — Papillary cystadonocarclnoma of the canal of Nuck. 


CASE REPORT 

C. L., wliite female, M4 years of age, first noted a cystic mass in the left labial 
region three years ago. The mass trebled in size and was .slow growing. Catamenia 
was normal and the mass was not painful or swollen during menses. E.xamination 
disclosed a round cystic tumor in the superior portion of the left labium, 4 by 3 by 
2 cm. It was not attached to the .skin, or tender. Pelvic examination was negative. 

At operation, dissection of a well-demarcated mass in the left labium revealed the 
upper pole to bo associated with a fibrous cord which attached the tumor to the 
round ligament. Another mass, in the upper part of the canal of Nuck, was identified 
as a normal ovary. Recovery was uneventful. 

Gros.i Taiholopy , — The specimen was an ovoid mass, 4 by 3 by 2 cm. The tumor 
was cy.^tie and contained La c.c. of light bromi gelatinous fluid. The cyst wall was 
to .S mm. thick, and on the inner .surface .showed fine papillary projections. 
Histology (Er. Harold Gordon). — “Some of the sections arc covered bj' a 
stratified cornified squamous ejuthelium with which are associated large sebaceous 
glatni.s jind an occasional thin luiir follicle. In the deep corium is a den.se fibroclastic 
band of tissue which i.s lijied by a single row of tall columnar epithelial cells. The 



3IILLER : PAPILLARY GTSTADEN0CARCIN05IA 


1065 


aiscontinued completely when the baby is approximately 3% pounds. After this 
the oxygen tank is left attached to the incubator. At any time should the emer- 
gency arise the chamber can be flooded with oxygen instantly by turning the tank 
valve. In some cases a tube is left attaching an oxj’gen tank to the glass tube at 
the top of the chamber. The other end of this glass tube is connected by rubber 
tubing to a funnel to be put over the infant's face should cyanosis recur. 

The percentage relative humidity required by infants under 4% pounds is high 
as shown by Blackfan and Yaglou.* In this incubator infants of such weight 
range were kept in 70 per cent relative humidity. When the percentage was dropped 
below Go per cent, cyanotic attacks became frequent in weak infants. This would 
seem to be due to increased heat loss in the lower humidity range with the resultant 
increa.ce in their energj' e.xpenditures. In none of the infants in the present group 
have cyanotic attacks occurred when humidity was kept in this high range and when 
the oxygen was maintained in this high concentration. 

Since the temperature and the humidity are so closely controlled the infants are 
left uncovered and often completely naked. The temperature fluctuation as re- 
corded by rectal thermometer is within a one degree diurnal variation. The activity 
of the infants under such conditions of freedom from clothes is vigorous. Even at 
2 pounds they kick their feet over their heads while lying on their backs and other- 
wise move freely in less excursive motions. The respiratory function is unhampered 
by the weight of blankets. 

SUMMARY 

1. Infection was reduced in premature babies although the incubator was run 
under most adverse .'surrounding conditions. 

2. Cyanotic attacks were stopped and did not recur when the oxygen content and 
the humidity of the incubator were kept at a high level. 

3. The usual diurnal temperature fluctuation of infants as recorded rectally was 
less than one degree. 

4. Motion including tliat of respiration was unhampered and was freely indulged 
in by infants, even to the smallest. 

5. The success with this incubator has warranted the building of "cabinet cubi- 
cles” or converted incubators for older infants, which embody the same principles 
of air-conditioning and also isolation from infectious microorganisms. 

315 Ee.x Avente 


PAPILLARY CYSTADENOCARCINOMA IN THE 
CANAL OP NUCK 

J. K. Miller, M.A., M.D., Albany, N. Y. 

(From llie Department of Pathology, City Hospital and College of Medicine, Uni- 
versity of Louisville) 

I P, IN embryonic development, the normal .separation of the ovarian and the round 
ligaments bj* the cornu of the uterus does not occur and fusion ensues, adult 
pelvic viscera may be found in the canal of Nuck, a persistent peritoneal sac and 
developmental anomaly, appearing in tlie anterior abdominal wall at the point of 
fusion of a band of tissue from the genital fold (anlage of the uterus) and a 
mesodermal ingrowth from the lateral abdominal wall. Such a ligamentous fusion 
might result in a developmental descent of the ovary, tube, and ligamentous struc- 
tures including remnants of the Wolffian body, into the canal of Nuck. 

About 400 cases of herniation of pelvic viscera into the canal of Nuck have been 
reported, the great majority being ovarian and tubal.s. 4 Barely have neoplasms 
been described but a survey of the tumors involving the round ligament show that 
many of these masses are extraperitoneal and maj' find their way into the canal of 


•Am. J. Dis. Child. 4C: 1175, 1933. 
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of age. Tliere was no shock, accident, or apparent cause for the cessation of her 
menses. She remained amenorrheic approximately ten years, until Aug. 23, 1935. 
During this period, the patient put on considerable weight, going from 97 pounds at 
the time of her marriage in 1925 to 165 pounds on Jan. 1, 1935. Except for weak- 
ness, lassitude, and the gain of weight, there Avere no other associated, general or 
menopausal symptoms. 

The patient was first seen in December, 1934, complaining of obesity, weakness, 
amenorrhea of about ten years and sterility. Aside from her menstrual history, there 
was little to be ascertained. She was never operated upon and had no serious ill- 
nesses. Her family and past histories were essentiallj^ negative. Her husband was 
in good health. His semen was tested and found normal. 

Physical examination revealed a someAvhat obese, middle-aged female in appar- 
ently no great distress. The fat was distributed mainly over the abdomen, buttocks, 
thighs and breasts, and Avas not extremely marked. Her secondary sexual char- 
acteristics were within normal limits Avith no peculiar distribution of hair. The 
heart, lungs and abdomen Avere negative. Vaginal examination revealed a small 
uterus and a conical cervix. Adnexa Avere not palpable. 

Laboratory findings wore essentially negative. The sella turcica Avas slightly en- 
larged but within normal limits. Basal metabolism -19. 

Hormone tests on blood and urine for five consecutive Aveeks revealed no estrone. 
The urine shoAA’ed absence of follicle stimulating hormone. Witli these hormonal 
findings, it Avas decided that this Avas a case of secondary amenorrhea probably of 
pituitarj' origin. 

In January, 1935, patient Avas gh'en 1 c.c. of antophysin intramuscularly into 
buttock daily for five days, each cubic centimeter containing 100 rat units. 

In February, thirty days after first January injection, patient received 1 c.c. of 
antophysin intramuscularly into buttock dailj’- for five days. Each cubic centimeter 
contained 500 rat units. This latter procedure was repeated at thirty-day intervals 
for five successive months. By this time, the patient had received 15,500 rat units 
of antophysin over a period of seven months. 

On Aug. 23, 1935, patient had menstrual molimina and slight spotting for three 
days; 2,500 rat units of antophysin AA'ere again gh-en over a period of five days, 500 
rat units each day and on Sept. 23, 1935, patient again had menstrual molimina, 
plus slight increase in amount of staining. 2,500 rat units of antophysin Avere again 
giA-en in the same manner, and on Oct. 23, 1935, patient had menstrual molimina 
plus still more bleeding. Continuing the same treatment, a so-called period occurred 
on NoA-ember 23. On December 23, no molimina, but spotting for one hour occurred. 
Up to this time patient had received a total of 25,500 rat units of antophysin. 
Owing to absence of menstrual molimina and only sliglit spotting in December, 
patient Avas adA'ised to return in tAvo AA-eeks for estrone injections, to be giA-en in 
conjunction Avith antophysin. However, at the end of one Aveek, patient complained 
of scA-ere nau.sea. Vaginal examination was indefinite OAving to obesity and tlie 
Aschheim-Zondek tost Avas po.sitiA-e. Patient rcceiA-ed no further treatment. Out- 
side of some AA'caknoss, inability to get around after the eighth month and slight 
dizziness, her ante-partum cour.se Avas uneventful. 

On Aug. 22, 193G, she aa'Us delu-ercd by Ioav forceps and lateral cpisiotomy of a 
living female child. Puerperium AA'as nornuil and patient nur.«ed her baby for sev- 
eral months. Then due to depleted milk supply and Aveakne.ss, baby aa'us Aveaned. 
It is almo.st six months .cince birth of child and patient has not menstruated yet but 
has had mcn.strual molimina during past two months. At present, she Aveiglis 167 
pounds. 

.SUMMARY 

A female, aged 31, who liad amenorrhea for ten yeans, received 25,500 rat units 
of antopIiA-sin over a period of eleven months in manner stated above, had four men- 
strual or pseudomenstnial period.s, finally conceived and gave birth to a living child. 
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epithelium forms smull pupillary proliferations many ot which contain hemosiderin 
laden phagocytes and monocytes. The iibroclast.ic capsule lilcewise shows localized 
areas of l.vmphocytes and idiagocytes. The deeper portions of the tissue are oc- 
cupied by atypical gland acini growing upon firm irregularly formed stalks of 
fibrous tissue containing large spindle-shaped myofibrils (smooth muscle). The 
epithelium on the stalks is tall simple columnar cells with a cuticular margin and 
showing well defined cilia; some cells arc devoid of cilia. In some portions, the 
epithelium penetrates the fibromuscular stalks but there is no evidence of infiltra- 
tion of the caijsule proper. The appearance is that of a papillary cystadenoear- 
cinoma, in situ, of very low grade maligmancy” (H and E stain). 

Weitzman« has described a tumor of the corpus uteri, whose cytology closely re- 
sembles this tumor, and he is of the opinion that this arose from the WolfiSan body. 
Such an origin cannot be excluded here. However, it is possible that the neoplasm 
arose from ovary or oviduct. If tubal in origin, it is supposed that an oviduct 
might have been identified in the canal as avus a normal ovary. Moreover, the wall 
of the cyst did not contain any bundles of adult smooth muscle characteristic of 
tubal Avail. Again, in papillary neoplasms of the tube, the stroma of the papillae 
is not found to contain myofibrils. HoAveA-er, Weitzman describes myofibrils in the 
papillary stalks of his "Wolffian body tumor. That this tumor could have arisen 
from and does resemble closely papillary cj’stadenomatous neoplasms of the ovary 
is conceded. Such tumors are common, while tumors of the Wolffian body are very 
rare despite the fact that simple Wolffian body cysts are not infrequent in routine 
examination of OA-iducts. In favor of a Wolffian tumor is the fact that the operator 
identified a normal ovary in the canal. Boentgenographic studies of the uterus and 
tubes would do much to rule out a tubal origin, but in the absence of intraperitoneal 
examination, it is not possible to rule out either an OA'arian or Wolffian body origin. 

SUMMARY 

A case of papillary cystadenocareinoma of the canal of Nuck in a Avhite female, 
34 years of age, is reported. The possible origin is considered. 
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CYCLIC TREATMENT OP A CASE OP SECONDARY 
AMENORRHEA OP TEN YEARS’ DURATION 

Morton Vesell, M.D., New York, N. Y. 

R eports of cases of secondary amenorrhea treated successfully with hormones 
have appeared in the literature in the past few years. The following case is 
reported because of (1) The large dose of the follicle stimulating hormone em- 
ployed, (2) The long period over which the treatment was continued. (3) The 
cycle adopted for administration of hormonal product used. (4) The successful 
production of cyclic bleeding followed by conception and later by the birth of a 
living child. 

Mrs. R. L., aged 31 years, married eleven years, had been sterile. Her menses 
began at tlie age of 12, and occurred regularly every twenty-eight daj^s, lasting five 
days. They were associated with cramplike pains on the first tAvo days, and three 
months after she AA’as married her periods ceased. At this time she was 20 years 
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differences when tested with homologous and heterologous sera which were valuable 
in confirming the morphologic and biologic findings. The new species M. stellataidea, 
for example, differed from M. albicans in colony formation on blood agar, in 
morphologic characteristics on corn meal agar and slight differences in carbohydrate 
fermentation. Justification for the separation of these species was enhanced by the 
fact that they were quite different antigenically. Agglutination tests are not neces- 
sary for identification and the close serologic relationship of certain species of the 
genus Monilia eliminated this test as a single rapid means of identification. 
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Pathogemoity . — Previous workersz. s have demonstrated that cultures of U. 
albicans injected intravenously into rabbits cause multiple abscesses and death; five 
of our strains of this species have been tested with like results. Equal doses of 3 
strains of M. stellataidea proved to be incapable of causing abscesses or death in 
rabbits after intravenous injection. 

SUMMARY OF DIFFERENTIAL CHARACTERISTICS 

The descriptions given above have been made purposely brief because 
the criteria of identification have been based on constant differential 
characteristics obtained by a variety of different methods. A system 
of identification based on less characteristic variations might be mis- 
interpreted by one not trained in the study of fungi. For example, the 
chief function of the corn meal agar slide culture is to determine whether 
or not mycelia are formed and thus differentiate between moniUd and 
saccharomyces or cryptococcus. The structures in the mycelium may be 
diagnostic when properly interpreted but errors may be made if one 
relies on this alone. The most important criteria for identification, in- 
cluding only the fermentation reactions of dextrose, saeeharose, lactose, 
and maltose are as follows : 

M. albicans: Fairly large dull grayish white colonies on blood agar. Forms acul 
and gas in dextrose and maltose and acid only in saccharose. Chlamydosporcs arc 
regularly formed on corn meal agar. 
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Tlie points of interest in tliis case are: 

1. Menstruation or pseudoinenstruation vas restored after a ten-year period of 
secondary amenorrhea. 

2. Patient conceived and carried to full term, giving birth to living child. 

3. Despite the absence of a cyclic curve of estrone, treatment Vi-as attempted. 

4. Patient was treated over a period of eleven months. Had treatment ceased at 
six months or less, the hormonal product would probably have been blamed for 
failure. 

5. Treatment was given at thirty-day intervals, establishing a so-called cycle for 
treatment. 

6. This case is not reported in order to represent the sole type of treatment for 
all cases of secondary amenorrhea. However, it suggests that we might some day 
arrive at the proper dosage and proper time of cj'cle for hormonal treatment of 
amenorrhea. 

302 West 90tii Street 


PREGNANCY COMPLICATED BY BILATERAL DERMOID 

OVARIAN CYSTS 

Bernard Notes, M.D., P.A.C.S., Washington, D. C. 

(From the Department of Obstetrics and Gynecology, School of Medicine, George 

Washington University) 

S EAEGH of the literature reveals but 3 reported cases of pregnancy complicated 
by bilateral dermoid ovarian cysts ; all of these patients carried to term with the 
delivery of normal children. I desire to report one additional case. 

Mrs. M. K., aged 33 years, consulted me bTov. 14, 1936, with complaints of con- 
tinuous aching in both lower abdominal quadrants and amenorrhea since Aug. 23, 
1936. ramUy history was irrelevant. Menses began at 12 years, occurred usually 
at tu-enty-eiglit-day intervals, and lasted four days. She stated that she had had no 
illnesses of consequence with the exception, that fifteen years previously her family 
physician had advised her of the presence of bilateral ovarian eystosis but had rec- 
ommended against operative intervention. Six years ago she had a normal preg- 
nancy and labor completed by prophylactic forceps. Since, she had been troubled 
intermittently with aching in both lower abdominal quadrants and had had occa- 
sional periods of amenorrhea ranging from two to tliree months. Diagnosis on Nov. 
14, 1936, was bilateral ovarian cysts with probable pregnancy. Sj'mptoms increased 
until Dec. 7, 1936, at which time the pregnancy was three and one-half months, 
when bilateral ovarian dermoid cysts were removed under etliylene-oxygen-ether 
anestliesia. The cysts were equal in size, 10 cm. in diameter, and were easily re- 
moved. Postoperative course was uneventful and the pregnancy' was not disturbed. 
No endocrine therapy was given and subsequent pregnancy was normal until the 
beginning of the ninth month. At this time transient generalized edema was noted 
together with gradual and persistent elevation of blood pressure to tlie upper limits 
of normal. Therefore labor was induced (two weeks before full term) by Watson’s 
method and a perfectly normal labor and puerperium resulted. Mother and baby 
were discharged at six weeks post partum in excellent condition. 

Schockaert,! in discussing ovarian cysts bearing a coi'pus luteum veruni 
extirpated during various stages of pregnancy, remarks in summing up that we 
should "diminish the importance that has been attributed to the corpus luteum verura 
in sustaining pregnancy.” To prove his contention he reports 4 cases of single 
ovarian cyst (bearing corpus luteum veruni) complicating pregnancy which ivere ex- 
tirpated, and one case which had bilateral dermoid ovarian cysts removed in the 
fifth month of pregnancy. All 5 cases ended normall}' at term. 
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E. Levy Soliils rcpoi-ts one case of bilateral dermoid ovarian cysts complicating 
term pregnancy which was successfully treated by cesarean section and bilateral 
ovariotomy. 

J. L. Faures reports one case of a six weeks’ pregnancy complicated by bilateral 
dermoids, with bilateral ovariotomy and preservation of pregnancy until term, when 
it ended normally. 

On the other hand Cottalorda^ reports one case of torsion of bilateral ovarian 
cysts in the second month of pregnancy in which bilateral ovariotomy and hyster- 
ectomy were performed, and in contrast to Schockaert, Cottalorda recommends re- 
moval of the pregnant uterus when complicated by bilateral ovarian cysts. 

CONCLUSION 

A rare complication of pregnancj-^ is reported which adds to the evidence already 
at hand that, in the liuman being, the corpus luteum vera is not absolutely neces- 
sary for the preservation and sustenance of preg^ancJ^ However, in the absence of 
urgent operative indications, it is recommended that operative intervention be de- 
layed at least until tire placenta has approximately matured. 
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THECA CELL TUMOR OF THE OVARY 
Henry S. Fischer, B.S., M.D., F.A.C.S., Brooklyn, N. Y. 

(From the Gynecological Service of the Beth Moses Hospital) 

B ecause of the extreme interest noted within recent years in the ovarian tumors 
affecting the endocrinologic status, the following case report is herenlth sub- 
mitted : 

B. A. (No. 77568) aged 34, housewife, white, Eussian, was admitted to the Beth 
Moses Hospital (ambulance) on March 9, 1937 complaining of a sudden attack of 
pain in the left leg, thigh, and hip, radiating to both lower abdominal quadrants, 
of five liours’ duration. No ri.se of temperature, nausea, or vomiting was asso- 
ciated with this pain. She gave a history of an amenorrhea of eleven months’ dura- 
tion and she said that she had been observed in the out-patient department for the 
past ten months for this complaint. Her last visit there had been the day pre- 
viously when she was advised to enter the hospital since an indefinite fullness had 
recently been noted in the left vaginal fornix. She had been married 14 years and 
had two children living and well, and had had no miscarriages. 

iMenses began at 35, occurred every twenty-eight days and were of four days’ 
duration. About three years ago, slie noted lier menstrual periods decreasing in 
amount and duration, and that the intervals were becoming more prolonged. 

Her family historj- was essentially negative. 

Physical examination revealed a well-nourished, nither pale and acutely ill wliife 
female. Temperature 98.4° F., pul.«e 100, respirations 24, blood pressure 360/90. 
Slight hirsuties of forearms, legs, and upper lip was noted. Upon abdominal 
examination, distinct tenderness and slight rigidity were noted over both lower 
quadrants. No masses were felt. Vaginal examination rer-ealed a normal vulva 
covered with a thick glairy discharge. The uterus was not definitely outlined due to 
the rigidity. The uterus, however, felt small ;ind in retroveivsion, with the cervix 
pointing toward the symphysis pubis. A rather indefinite fullne.ss was noted in 
the left fornix. 
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111 view of lier generally good condition after admission and since slie liad been 
seen in the clinic on the iirevious day, it was deemed advisable to further study the 
patient before operation. The following tentative diagnosis was made: (a) Twisted 
ovarian cyst, (b) chronic salpingitis, (c) microcystic ovaries. The next day, with 
the patient feeling decidedly relieved, examination was more easil}' performed and 
a definite mass about the size of an orange was felt upon bimanual examination, oc- 
cupying the suprapubic area and distinctly separated from a small' uterus. No 
abdominal tenderness and rigidity were noted at this examination. 

The urine examination was negative. Blood (admission) hemoglobin 76 per cent, 
E.B.C. 3,200,000, W.B.C. 20,000, polyniorphonuclears 92, and lymphocytes 8. The 
sedimentation rate was one hour and thirty minutes. Smears were negative for 
gonorrhea. Blood chemistry: sugar SO, urea nitrogen 20, uric acid 3.9, and cho- 
lesterol 250. Friedman test was negative and Wassermaim, negative. X-ray (flat 
lilate) : Soft tumor tumefaction occupying suprapubic area. 

"With the patient refusing further cooperation in studying her case, it was de- 
cided to laparotomize her on March 3 5, 3937, with a preoperative diagnosis of a 



Fig. 1. 


left twisted ovarian cyst, probably a persistent corpus luteum cyst. This was done 
under spinal anesthesia through a median suprapubic incision with the following 
findings; A small amount of free blood and clots were present. Uterus was regular 
and normal in size. Biglit adnexa were grossly normal. Left ruptured ovarian 
mass about the size of a small male fist of almost solid consistency and of an 
extremely friable nature. Some of this tissue lay free in the abdominal cavity. 
There were no peritoneal implantations. Left oophorectomy was performed, and 
frozen sections taken at this time were reported as those of a benign ovarian tumor. 
Postoperative endometrial biopsy was unsatisfactory and therefore not reported. 

Her postoperative course was entirely uneventful and the patient was dis- 
charged on the fourteenth postoperative day. 

Pathologic Peport (No. 6361). — Gross: Specimen consisted of a mass of tissue 
distinctly encapsulated and presenting a smooth capsule. The mass was approxi- 
mately the size of a grapefruit. It contained a jagged rent approximately 10 cm. 
in length, the margins of which contained considerable quantity of fluid and clotted 
blood. The surface ijresented a bosselated appearance. The bosses ranged up to 
4 cm. in diametei'. A golden yellow tissue with a number of cystic areas was present. 
In areas, the tissue presented a trabeculated appearance. The central portion was 
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cystic and contained considerable fluid and clotted blood. This opened through the 
jagged laceration previously noted. The tumor weighed 331 gm,, of which 230 gm. 
were taken for biochemical assay. 

Microscopic . — The mass consisted of very cellular, interlacing fascicles of spindle 
cells. In the main, the Van Giesen showed no pink fibrils although there were a 
few small scattered areas in which these fibrils were noted. These areas also 
showed silver staining fibrils. The nuclei showed slight atypism and mitotic figures 
were present in a few areas, 2 to 5 per high power field. The cellular appearance 
was vacuolated and revealed with sudan III considerably finely scattered fat droplets. 
Under polarized light, a veiy considerable number of doubly refractile crystals of 
no specific shape were noted witliin the cells, as well, apparently, as outside the cells. 
A number of cystic and hyaline areas were present. A few scattered rosettes were 
noted in the verj’’ cellular areas. 

Diagnosis. — ^Ruptured cellular theca cell tumor of the ovary (left). 

Personal communications from the patient reported her as menstruating reg- 
ularly and with her first period occurring exactly one month postoperatively. 

DISCUSSION 

LoefBer and Preisel,i Melnick and Kanterz and S. H. Geists have within recent 
years called attention to and described a distinctly new type of ovarian tumor char- 
acterized by definite histologic, chemical, clinical and endocrinologic characteristics. 
Though closely related to the granulosa cell tumors of the ovary as described by 
Robert Meyer, sufficient points of difference have been described to definitely sep- 
arate them. But 4 of the 22 cases reported to date have occurred in young women 
with amenorrhea, the usual picture being one of postmenopausal bleeding. They 
are usually benign, only one of LoefHer and Preisel’s eases being described as malig- 
nant, and have been shown to secrete theelin in even greater amounts than the 
placenta. Oophorectomy usually suffices to cause a regression of symptoms, 

SUMMARY 

A definite case of a ruptured theca cell tumor of the ovary occurring in a young 
woman and characterized by a prolonged amenorrhea is hereby reported. With 
oophorectomy, there was a complete regression of symptoms. It is our hope to 
report, at a later date, the results of a biochemical assay of this tissue. 
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Wharton, Lawrence R.: The Criteria of Cure of Gonococcal Infections in Women, 

Am. J. Syph. Gonor. & Yen. Di.<5. 21: 593, 1937. 

The author discu.sses the criteria by which he has determined that 15 of these 
17 patients have been cured. 

(1) Long ob.servation through the various stages and final localization of the 
disease, and the knowledge tliat these infected foci have been cither excised surgically 
or destroyed completely by the actual cautery. (2) Repeated follow-up c.xaraina- 
tions with nogati\-c findings, for one year. (3) Repeated negative smears. (4) 
Continually negative history of infection, both personal and marital. There is no 
single, simple, easy test %vhich will infallibly indicate the presence or absence of 
gonorrhea. 

This scries includes women with practically every form of gonorrhe.a. The author 
states that after adequate and sufficient treatment and follow-up examination approxi- 
mately 90 per cent of these patients arc well. Some ha%'e married and borne healthy 
children without any infection of either husband or wife. On tlie basis of this e.xpcri- 
cnce. it is evident that gonorrhea in women can bo cured. 

C. O. 



UTERINE BAG INTRODUCER 


P. Graffagnino, M.D., New Orleans, La. 

(From the Louisiana State University, Medical Center.) 

T his simple contrivance has been used in our service for the past tvro years, 
and has been found very satisfactory not only for introducing balloon dilators, 
but also for packing the cervical and uterine canal when indicated. 

In this device the end of the Jolly dilator No. 10 (French 27-30) has been cut 
off, allowing dilator No. 9 (French 24-29) to act as an obturator, while No. 10 
acts as a cannula. The Vorhees' bag No. 6 is the largest used, and it is easily 
introduced through the cannula with uterine dressing forceps after proper folding. 



Fig. 1 . — Jolly dilator No. 10 used as a cannula and the Jolly dilator No. 9 used as an 

obturator. 



Fig. 2. — Jolly dilator No. 10 with uterine dressing forcep and No. 6 Voorliees’ bag. 

After preparing the field for operation, the cervix is grasped anteriorly and 
posteriorly with Smith’s hooks. Dilatation of the cervix is begun, using a No. 1 
Jolly dilator and continuing in sequence to the No. 10, which is introduced with 
its obturator. The obturator is now withdrawn and tlie Voorhees, Barnes ’, etc., bag 
IS inserted properly folded. Twenty to 50 c.c, of sterile water are instilled in the bag 
and the introducer is withdrawn. The bag is then filled. 

Advantages. — (1) It permits bag introduction with a minimum of trauma. (2) 
The cervix does not have to be re-dilated as so often occurs when no instrument 
holds the canal open. (3) It is of great value for tamponing of the uterine canal. 
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]\'IATERNAL AND PETAL MORTALITY IN A GENERAL 

HOSPITAL 

Where the Majority of the Obstetric Work Is Being Done 
BY THE General Practitioner"' 

Paul C. Fox, B.S., M.D., P.A.C.S,, Oak Park, III. 

P RACTICALLY all of tlie published statistics dealing with maternal 
and fetal mortality are from strictly lying-in hospitals, or from 
hospitals where the “maternity staff” is composed entirely of men who 
have specialized in obstetrics. In these hospitals the general prac- 
titioner is not permitted to work, or if so, onl}’- by courtesj^ and under 
the suiiervision of the attending staff. It, therefore, seemed that it 
would be interesting to report the statistics from a general hospital, 
where most of the confinements are attended by doctors in general 
practice. There are many such hospitals scattered throughout this 
country and no doubt if their statistics were taken eolleetively, they 
would comprise the vast majority of maternity statistics. Should such 
statistics become available, we would then have a more accurate pic- 
ture of hospital maternity statistics than we have todajL 

It is hoped that the publishing of this report may stimulate other 
genez’al hospitals to come forward with similar reports, so that the 
public, or at least the medical profession may be informed as to just 
how their community hospital stands in regard to maternity work. 

Much has been written in recent years conceiming the deplorable 
situation existing in this country in regard to maternal and fetal mor- 
fality. No one will denj' that there is room for improvement, and we 
will all agree that every conscientious i)h3'sician and all first class 
hospitals must make eveiy possible effort to improve this situation. 
However, if one is to believe •what has been published in the la.y jn-ess, 
the General Hospital has been blamed for more than its share of re- 
sponsibility, and has been placed in a very unfavoi’able position. 

It has been said that “home deliveiy, even under the poorest con- 
ditions is safer than hospital deliverv,” also that “delivery bj^ a mid- 
wife is safer than by a doctor,” and again, “the general hospital is 
a veritable cesspool of puerperal infection.” And many other equally 
damaging remarks have been broadcast to the public in a veiy dra- 
matic manner. Ccrtainl.v if such remarks are true and if such con- 
ditions do reall.v exist it is high time that we were knowing about it 
and doing something about it. 

This re])nrt Ihen, is made with tlie purpose of showing that not all 
general hospitals .should be so condemned, and flial in a well-regulated 
general hosiiifal if is jiossihie to obtain results which compare favor- 
abhv with those obtained b_v tin; stricth' ^Vlafernit.v Hospitals which 
are justifiahl.v ujiheld as being ideal. 

'lic.'ul fit .T m-ctinp Ok;- Clilr-n^'o r:ynr-foI',Kif:il Sorif-ty, M.-iy 21, IH.'JT. 
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In order to understand t]ie sig'nificauee of this report we must first 
describe the hospital. The West Suburban Hospital in Oak Park is a 
general hospital with a capacity of 400 beds. It is situated in a com- 
munitj" where 97 per cent of the confinements take place in hospitals 
and onlj" 3 per cent are home deliveries. However, this hospital draws 
patients from all of the west side and the west suburban districts of 
Chicago. There are about 300 ph 3 ’^sicians who bring patients to this 
hospital, therefore, it could reallj^ be called an open hospital. How- 
ever, there are certain requirements neeessaiy for regular attendants. 

Great importance is given to the Obstetric Department at the West 
Suburban Hospital. This department is conducted as three distinct 
units. Hirst, the deliveiy rooms, which are all well equipped with 
eveiy modern convenience, are in charge of a supervisor and her 
assistants who have nothing to do with an}’' other patients except those 
in labor. Second, the lying-in floor, with its own supervisors, admits 
no other patients except those who have been confined, or who are in 
waiting. Anj’' patient developing a temperature from anj’' cause what- 
ever is immediately moved to another floor in the hospital. And third, 
the nurseiy, with its own supervisors, is adequatelj^ equqDped for the 
care of the newborn. Separate rooms are maintained for isolation of 
infants when necessaiy. 

The entire department is under the direction of the obstetric com- 
mittee, which is composed of eight members of the attending staff. 
Great credit for the good results is due to Dr. Louis Paullmer who 
has been chairman of this committee during the past tAvelve j’-ears. A 
standardized technique has been adopted for use in the delivery rooms, 
and is required of all attendants. The nurses are highl}’’ trained in 
the use of this technique and carry out all the details in every case. 
So that eA’cn though the attendant may not be versed in modern aseptic 
technique, he finds that his patient reeeives the advantage of it never- 
theless. 

Consultation is encouraged in eveiy Avay possible. It is understood 
that no serious operative procedure should be undertaken ivithout first 
having someone in consultation. This is not required, but is strongl}’’ 
advocated. Every effort is made to make these consultations ai’ailable 
without embarrassment to the doctor or patient. Members of the 
obstetric committee hold themselves in readiness to give these con- 
sultations regardless of whether or not the patient can afford the 
consultation. 

Table I gives the summary of the data concerning the hospital. This 
summary shoAvs that 93.5 per cent of the attendants are in general 
practice, and that 76.8 per cent of the patients Avere confined by gen- 
eral practitioners. This report could then be looked upon as a report 
from a general practitioners’ hospital. It is interesting to note the 
relative^ large number of physicians. If the eases Avere equally 
dhuded among the attendants it Avould mean about eight cases for each 
during the 5"ear. HoAveA’er, this is not the situation as there Avere many 
of these attendants who had only one or two eases. It is the attend- 
ing man who takes only an occasional obstetric case Avho is most likely 
to run into trouble. These facts are important to keep in mind AAdieu 
judging this report. 



1076 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Table I. Sumjiaky of Data 

West Suburban Hospital 400 Bed General Hospital 

Year 1936 


Physicians Attending Maternity 

Cases 


139 

General j)ractitioners 

130 

or 

93.0% 

^Special practitioners 

9 

or 

6.5% 

Total Number of Confinements 



1,193 

By general practitioners 

915 

or 

76.8% 

By special practitioners 

27S 

or 

23.2% 


Tables II and III give the details of the work done during tlie five- 
year period, 1932 to 1936 inclusive. It so happens that this period 
includes the year in which the poorest results, and the year in which 
the best results, were obtained, since the hospital has been in operation. 
It can therefore be taken as a fair average. 

It will be noted that there were 5,568 confinements in the five-year 
period or an average of 1,114 per year. The average number of attend- 
ing physicians was 159, again shoAving a relatiA’-ely large number of 
attendants compared to the number of confinements. 

The rest of Table II gives general data Avhieh are vei*y much the same 
as occurs in practieallj'- any large number of confinements. The pre- 
mature delwei-ies shoAAm here include 193 premature infants who left 
the hospital in good condition, 63 premature neonatal deaths, and 72 
premature stillbirths. 

The presentations are about as Avould be expected, being approxi- 
mately 95 per cent cephalic, 4 per cent breech, and 1 per cent transverse. 

Placenta preAua occurred in 37 or 0.6 per cent, and ablatio placentae 
in 16 or 0.2 per cent of the patients. This is someAidiat out of pro- 
portion as compared to other statistics. It is probable that some cases 
of ablatio placentae Avith external bleeding AA'ere classified as previa. 

In the toxemia group, all patients admitted to the hospital Avith 
hj’-pertension or albuminuria or both, Avere classified as pre-eclampsia; 
those deA^eloping convulsions Avere classified as eclampsia, and only 
those AAdiose previous history justified it, Avere classified as nephritic 
toxemia. 

Table III gives the method of deliA^ery. 

All- axis ti’action forceps Avere classified as high forceps. This may 
not be absolutely accurate, because some men use axis traction forceps 
in the midplane. IIoAA-eA^er, it is interesting to note that the incidence 
of high forceps has markedly decreased in the last several years. Li 
1936 there AA'ere only one-half as many as in 1932, aag'Ui approximate!}' 
the same number of cases. Also the incidence of Ioav and midforceps 
has proportionately increased. This probably means that the attend- 
ants are AA'aiting longer before applying forceps. At least it is hoped 
that this is the explanation. 

It is also intere.sting 1o note that the incidence of cesarean section 
is comparatiA'cly Ioav. It is commonly believed that the use of cesarean 
section is abused in general hospitals. Here avc see the incidence is 
132 sections in 5,568 confinements or only 2.35 per cent. j\ com])arison 
of these figures Avill be shoAvn on another chart. 

Table IV .sIioavs the maternal mortality and causes of death. As pre- 
viously stated, the year Avith the poorest and the year Avith the best 

•Pr.-icticc larBcly or entlroly llmitcil to Ob.«tctrlc.‘i and Gynccolog-y. 
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Table III. Method oe Deliveiiy 


YEAR 

! 

Xfl 1 

w 1 

! 5 

O H 

Erl P 

SPONTANEOUS 

forceps I 

BREECH 

EXTRACTION 

VERSION AND 
EXTRACTION 

CESAREAN 

SECTION 

o 

EH 

O 

>-( 

% 

<J 

ca 

o 

DECAPITATION 

! 

o 


* 

a 

o 

HH 

H 


1170 

952 

( 75 

49 

16 

50 


23 


wm 


1024 

795 


32 

11 

45 


29 

2 


1934 

1065 

820 

88 

65 

6 

49 


29 



1935 

1175 

904 

94 

79 

6 

55 


30 



1936 

1193 

906 

126 

68 

8 

! 59 

3 

21 

HI 


Total 

5627 

4377 

486 

293 

47 

258 

34 

132 

3 1 

n 


“All axis-traction forceps were classified as high. 


results are iucluclecl. lu 1932 there were 7 deaths in 1,157 confine- 
ments, or an incidence of 0.60 per cent; while in 1934 there tvas onlj’’ 
one death in 1,056 confinements or 0.09 per cent. The total for the 
five years was 19 deaths in 5,568 confinements or 0.34 per cent. This 
compares favorably with results published fijr other hospitals, which 
will be shown on another chart. 

Table W. Maternal Mortality and Causes of Death 


JIATERNAL : 

UORT.tVLITy 

CAUSES 

OF DEATH 



THTATi 



Toxemia 

5 

Infection 

1 

YEAR 

roNF. 

DEATHS 

PER CENT 

Eclampsia 

3 

Cardiac disease 

5 





i Nepliritic 

2 

Embolism 

2 

1932 

1157 

7 


Hemorrliage 

4 

Inversion of 


1933 

1017 

4 

1 0.39 ] 

Atony 

1 

uterus 

1 

1934 

1056 

1 


Placenta 


Pneumonia 

1 

1935 

1150 

5 ' 

0.43 

previa 

1 


— 

1936 

1182 

2 

0.10 

Ablatio pla- 


Total 

19 

Total 

5568 

19 

0.34 

centae 

2 




There were two deaths in the original report which are not included, 
one death in 1932 due to a ruptured duodenal ulcer, and one in 1933 
due to a brain tumor. Both of these eases were proved by autopsy, 
and are cei-tainlj' not puerperal deaths. 

In eoiLsidering the causes of death, we find that toxemia and hemor- 
rhage, as usual, head the list of etiological factors, having caused 9 of 
the 19 deaths in this series. 

There was only one death due to septicemia or puerperal infection. 
This followed a cesarean section in a neglected case. Evidently there 
is no evidence of a “cesspool of infection'’ in this general hospital. 

The incidence of deaths due to cardiac disease seems relatively high. 
It is possible that the method of management of these cases is at fault. 
Perhaps a closer cooperation with the internists is needed, or perhaps 
more careful prenatal care is indicated. This might also apply to the 
toxemia group. 

Table Y shows the infant mortality. The incidence of 255 infant 
deaths from all causes in 5,627 deliveries gives us 4.5 per cent infant 
mortality. This al.‘;o compares favorably with other hospitals. Here 
again we sec that prematurity is the one great predisposing cause of 
the relatively high infant mortality. Approximately 50 per cent of the 
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M. parapdlosis: Small round pearly white colonies on blood agar. Forms acid 
and gas in dextrose. 

M. Candida-: Wide mycelial fringe around colony on blood agar. Bubbly surface 
growth in Sabouraud’s broth. Forms acid and gas in dextrose, saccharose and 
maltose. 

M. Krusei: Wide dry “collarlike’' surface growth on Sabouraud’s broth. Varia- 
tion in size and shape of colonies on blood agar. Forms acid and gas in dextrose. 

If. stellatoidea: Stellate colony on blood agar. Ball-like clusters on corn meal 
agar. Forms acid and gas in dextrose and maltose. 

Cryptococcus sp.: Meager growth on blood agar. Fails to produce mycelia on 
corn meal agar. Produces acid and gas in dextrose. 

DI.SCUSSION 

The significance of the pre.sence of j’^eastlike organisms in certain types 
of vulvovaginitis iias been discussed elsewliere.® Tlie lack of agreement 
on methods of identification and suitable terminologj’ has caused con- 
fusion and has made it difficult to compare results of the different clinics 
working on similar problems. A satisfactor.v agreement is possible only 
when the teclmieal methods are adapted to the resources of the ordinary 
hospital laboratory, and when the criteria upon whicii identification is 
based are sufficiently distinctive to be obvious to tlie technician without 
mycologic training. This has been kept in mind in worldng out tlie above 
procedures for identification. The same methods have been applied 
Avith equal success to approximately 100 additional strains of m-onilia 
isolated from other parts of the liuman body. 

The neAV species Monilia stellatoidea, which is so similar to M. albicans 
when groAvn on Sabouraud’s medium, may be of significance in the inter- 
pretation of certain clinical findings. This fungus wliich occurs fre- 
quently in the vagina (43 per cent in qur series) lias been sIioaa’ii to be 
nonpathogenic for rabbits and may be a harmless parasite in the human 
vagina. Many of the yeasts formerly identified as M. albicans may prove 
to be M. stellatoidea and thus explain AA^iy Amlvovaginitis occurs in only 
about half the patients from which the so-called Monilia albicans has 
been isolated.® 

According to the rules of botanic nomenclature, a previously unde- 
seribed fungus cannot be officially recognized unless a concise Latin de- 
scription is appended. 

Mojiilia stellatoidea n. sp. : Found in vaginal secretions of pregnant or nonpreg- 
nant women. Colonies stellate on beef-extract blood agar incubated at 37° C. for ten 
days; thick creamy colonies on Sabouraud’s dextrose agar at room temperature. 
Broth clear ndth heavy sediment. Forms acid and gas in dextrose, maltose, levulose 
or dextrin; milk coagulated. Large clusters of ovoid and round conidia formed at 
septations along pseudomycelium on com meal agar at room temperature; chlamydo- 
spores very rare. Nonpathogenic for rabbits. 

Habitat in secrementis vaginalibus femmarum praegnantium aut non-praegnantium. 
Coloniis vescentibus agare carnis atque cruoris, decern dies, aestate 37° C., et formatis 
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with those of a well-equipped general hospital. This is done because 
we all expect the maternity hospitals to set the standard. 

It will be noted that in making this comparative table, one year has 
been used for each of the maternity hospitals, and two years for the 
West Suburban Hospital. This was done so that the total number of 
cases handled would be somewhere near the same. 

The striking fact brought out in this comparison is that both the 
maternal and fetal mortality in each institution is very near the same, 
the West Suburban Hospital being slightlj^ less than that of the Boston 
Lying-in, and slightly greater than that of the New York and the 
Chicago Lying-in Hospitals. 

It is interesting to note that the percentage of cesarean sections per- 
formed is less in the general hospital than it is in the maternity hos- 
pitals. This comparison is made because it seems to be the common 
opinion that general hospitals abuse the use of cesarean section. This 
has proved not to be the case with this particular hospital. 

Unfortunately it is impossible in a paper of this kind to review the 
statistics of all general hosjDitals, and unfortunately all general hos- 
pitals may not be able to come up to this standard. So that the 
criticism may be made that the AVest Suburban Hospital is the excep- 
tion rather than the rule. However, there can be no doubt that there 
are hundreds of general hospitals in this country which could show 
equallj^ good results. 

The fact remains that the majority of confinements always have 
been, and probably a]wa3^s will be, conducted bj’’ general practitioners. 
In recent j^ears most of these confinements have been conducted in 
hospitals, and of necessity these hospitals have been general hospitals. 
It is impossible to establish well conducted Lung-in hospitals and 
maternity centers in every community. It is also impossible for every 
maternity ease to have the advantage of a highly trained specialist. 

It would seem therefore, that our problem is to teach and train our 
medical students and interns, most of wliom will be general practi- 
tioners, ill such a manner that they will be competent to conduct 
maternity cases. This point cannot be too strongly emphasized espe- 
ciallj' in these days when manj^ of our medical schools seem to be 
reducing the number of liours devoted to instruction in obstetrics. 
Tlie second important problem is to conduct and regulate the general 
hospitals in such a manner that the general practitioner will Imve 
proper facilities with which to do his work. All hospitals accepting 
maternity cases should be compelled to meet certain requirements and 
should be required to report their maternal and fetal statistics. This 
would stimulate a greater intere.st in this department of the hospital 
and help to give obstetrics the important place it deserves. Too often, 
at the present time, it seems that the obstetric department of the gen- 
eral hospital is given the least consideration. When surgery, medicine, 
x-ra\', et cetera, have been given all the space and equipment the.v need, 
then the obsiefric department may have what is left. AVhere such con- 
ditions exist it will be impossible for the general hospital to obtain 
satisfactory results. 

This report, we believe, clearly demonstrates that in a properlj’' 
equipped and properl.v managed general ho.spital, where maternity 
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infant deaths were premature infants. The hospital has furnished 
every modern facility for the prevention of these deaths, such as 
resuscitation apparatus, respirators, and incubators. Were it not for 
this equipment, no doubt the infant mortality Avould be still higher. 
However, the iirevention of premature delivery is the important 
problem. 

Table V. Infant Moktality 


YEAR 

B.VBIES 

DELIV- 

ERED 

STILLBORN | 

NEONATAL 

1 TOTAL 

TOTAL 

PER 

CENT 

FULL 

TERM 

PREHA- 

TURE 

FULL 

TERM 

PREMA- 

TURE 

FULL 

TERM 

PREMA- 

TURE 

1932 


19 

16 

9 

14 

28 

30 

58 

4.9 

1933 


17 

15 

9 

12 

26 

27 

53 

5.2 

1934 

MnitfcB 

13 

13 

5 

12 

18 

25 

43 

4.03 

1935 

1175 

19 

14 

9 

14 

28 

28 

56 

4.7 

1936 

1193 

14 

14 

6 

11 

20 

25 

45 

3.7 

Total 

5627 

82 

72 

38 

63 

120 

135 

255 

4.5 


Other details of the causes of infant deaths liave been omitted be- 
cause the}’ represent the general run of causes, such as cerebral hem- 
orrhage, monstrosities, et cetera, and need not be repeated here, Tliesc 
details, however, are available. 

A comparison of these statistics with those of the Boston L3^ing-in 
Hospital, the New York Lying-in Hospital and the Chicago Lying-in 
Hospital is shown in Table VI. 


Table YE. Cojrp.vRATWE Mortality Statistics 



MATERNAL 





FETAL 



1 

1 

hospital 

TEAR 

TOTAL CONF. 

DEATHS 

5 

C 2 

w , 

1-2 

5 

xn 

w 

' 

£2 I 

e 

o 

n 

»-2 

Eh 

y: 

W j 

<5 

% 2 ■ 
o 

52 B 

o 

H 

55 

W 

O 

E 

Ch 

CESAREAN 

SECTION 

PER CENT 

Boston. Lying- 

1935 

2728 

10 

0.36 

2762 

69 
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4.9 

116 

4.25 
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New York 

1936 

2653 

6 

0.22 

2688 

77 


110 

4.09 

96 

3.6 

Ljdng-in 












Cliicago 

Lying-in 

7/1/1935 to 
7/1/1936 

2394 

1 

5 

0.21 

2425 

59 

43 

102 

4.2 

138 

5.76 

ll'est Subur- 
ban 

2 vears 
1935 and 1936 

2338 

7 

: 0.29 

2368 

61 

40 

101 

4.3 

51 

2.2 


Deaths due to abortion, etc., not included. Prcviable infant deaths not included. 
Note: Two years 1935 and 193(1 are taken for the West Suburban Hospital, so tliat 
the number of confinements handled would be as nearly equal as possible. 


In making comparisons of one set of statistics with those of another, 
one often meets difficulties. It is necessary to take a number of factors 
into consideration. The type of patients liandled may be entirely dif- 
ferent; the nmnber of eases reported may vai*y greatly; et cetera. 

This comijarison is not made with any intention of criticism of the 
jMaternity Hospitals, but rather to .slunv what can be done by properly 
conducted general hospitals. Here we have taken three outstanding 
maternity hospitals in this countrv and have compared their statistics 
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at tlie north end of the same floor. In the deliveiy department the space 
is apportioned as follows: supervising nurse’s corridor, sterilization 
room, preparation room, doctors’ dressing and waiting quarters, two 
labor rooms and three large well-lighted delivery rooms. 

The nursing force consists of three separate units supervised by the 
head nurse of the department. In the delivery department she is assisted 
by one graduate and three senior student nurses ; on the maternity floor 
by two graduates and 6 to 9 students, and in the nursery by two gradu- 
ates and an adequate number of student nurses. 

A day and a night intern are assigned to tlie service and are restricted 
to this service for three months. Under normal conditions each intern 
is present at about 160 deliveries during the term of his service. There 
is a house rule requirmg an attending physician to be present at each 
delivery. In case of necessity any available attending man may be asked 
to supervise the delivery if the regularly engaged phj’-sician cannot be 
present. This ruling is strictly adhered to and is at variance with the 
routine in most teaching liospitals where the intern has charge of the 
delivery of normal service patients. The hospital considers the ruling 
a desirable safeguard which in no way mitigates against the value of the 
intern’s training. 

The Evangelical Hospital may be designated as “open” so far as its 
staff is concerned. One intern has reported that during his obstetric 
service he assisted 85 different physicians with the delivery of about 250 
patients. The large majority of the younger attending men have re- 
ceived their intern training at this hospital. Many of them have located 
within a radius of several miles from the hospital and are sending ob- 
stetric work to the department. Tliose in need of advice, consultation, 
and assistance feel free to call upon their seniors and former instructors. 
The staff feels that the majority of the younger men has had a good 
training and their efforts should bear out the contention that a general 
hospital so equipped and manned can produce results that tend to reduce 
the present high general mortality I’ate very considerably. 

During the period from January, 1932, to April 1, 1937, the hospital 
admitted 5,724 women whose condition was in some way associated with 
pregnancy. Of the.se 5,232 liad deliveries of viable children, 438 aborted 
or delivered nonviable fetuses, 51 liad ectopic pregnancies. Two patients 
wlio died were admitted post parlum and the remaining one died un- 
delivered. 

In the whole group there was a total of 25 deaths. Of these: 13 had 
delivered viable liabies, 7 had aborted, 2 had ectopic pregnancies, 2 were 
septic cases admitted after deliveiy and one was a surgical patient dying 
undelivered. These eon.stitute a gross maternal death rate of practically 
0.44 per cent or a ratio of 44 per 10,000 mothers involved. To one 
familiar with the much better mortality rate in the actual delivery de- 
pai-tment of the ho.spital this ratio Avas distressing!}’- high, and led to a 
brief comjiarison with other compilations. 

It is interesting to note that even tliose of us who oppo.se the correc- 
tion of gross mortality figures, consciously or unconsciously, do a little 
detectable tamjiering with either the numerator or the denominator in 
our calculations. In a total of 4,387 obstetric di.seharge.s Stander in- 
cludes 412 patients discharged before delivery and 95 patients admitted 
post partnm or not pregnant, and thus arrives at the remarkably good 
ratio of about 10 deatlis in 10,000 patients. De Lee in his la.st report 
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work is given the importance it deserves, it is possible for the general 
hospital to show results which compare very favorablj’- with those re- 
ported by the strictly maternity hospitals. 

More work along the lines above suggested will be of far greater 
value in improving our national maternity statistics than destructive 
criticism, such as has been broadcast through the laj^ press, which 
tends to undermine the faith of the public in the medical profession. 

715 West Lake Street 


ANALYSIS OF OBSTETRIC MATERIAL OP THE EVANGELICAL 

HOSPITAL OP CHICAGO'^ 

Christian D. Hauch, M.D., Chicago, III,. 

T he object of this analysis is the presentation of maternal and infant 
mortality figures from tlie Obstetrical Department of the Evangelical 
Hospital where the greater part of the work is done bj'^ general practi- 
tioners. During the past few years a number of statistical reports has 
been published by hospitals in the smaller cities of the United States, 
but very little information has come from the so-called “non-teaching 
community” hospitals in the larger centers of population. The program 
committee of this society has expressed a desire to have short reports 
presented from institutions of this type doing a fairly large amount of 
obstetric work. In the time allotted to these reviews a detailed exposition 
is out of the question, but an attempt will be made to give the essentials 
as a possible basis for comparative study by other types of hospitals 
doing similar work. 

The advisability of incorporating an obstetric department in a general 
hospital has frequently been questioned, especially by those practicing in 
institutions admitting only maternity patients. Williams and Stander 
have both emphatically expressed the opinion that a separate building is 
not necessary provided the space allotted to confinement work is properlj’’ 
isolated. To be sure accidental factors may harmfully influence the 
results in either type of hospital, but their control is dependent upon 
perfection of technic rather than upon the use of a separate building. 

The Evangelical Hospital is recognized by the American College of 
Surgeons as complying with the standards for hospitals taking obstetric 
patients. It has a capacity of 200 adult beds and 60 bassinets. The 
fourth floor is used exclusively for obstetric patients and newborn babies. 
The 32 adult beds on this floor are distributed among private, semi- 
private, and small ward rooms. All wards are limited to four beds each. 
The nursery consists of three liassinet rooms, one of which is used for 
isolation purposes. In addition there are the usual work and preparation 
rooms as well as demonstration facilities for motliers’ instructions by 
nurses. The nursery is equipped witli four incubators for weak and 
premature infants. j\Iothers who for any reason lose their babies are 
usually removed to another floor. ^Morbidity patients are eared for in 
private rooms or removed to a separate floor. 

The delivery department is at the soutli end of the fifth floor, and con- 
stitutcs an entirely separate unit from the surgical depai-tment which is 


•Read at a meeting- of the Chicago Gj-necological Society. May 21, 1937. 
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stitutes an orderly Avell-planned and liighlj’- efficient department. In the 
5,232 mothers cared for, the pregnancy had advanced to the twenty- 
eighth week. There were 47 sets of twins in the group, making a total 
of 5,279 babies born. 

The type of delivery in the series is stated in relation to the number 
of babies born. There were 4,031 normal deliveries (76 per cent) ; 892 

Table II. Infant Mortality Factors 
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forceps (17 per cent) ; 273 manual (5 per cent) ; 83 cesarean sections 
(1.5 per cent), an incidence of 157 per 10,000. There were two deaths 
following cesarean section, one in a ease of placenta previa, the other 
in a ease of toxemia witli eclampsia. 

There were 13 maternal deaths among tlie 5,232 motliers delivered, 
a percentage of 0.25 or a ratio of 25 per 10,000. The accepted causes of 
these deaths and the type of delivery are as follows : 


Toxemia, abruptio placentae (spontaneous) 1 

Abruptio placentae, hemorrhage (forceps) 1 

Toxemia, eclampsia a. cesarean section 1 

b. forceps 1 

Placenta previa, peritonitis (cesarean section) 1 

Placenta previa, hemorrhage (version) 1 

Sepsis, pulmonary embolism (forceps) 1 

Thrombocytopenic purpura, hcmorrliage (.spontaneous) 1 

Clironic endocarditis, decompensation (forceps) 1 

Shock (sudden death not due to hemorrliago) (forceps) 1 

Pulmonary embolism (1 hour after 3rd stage) (spontaneous) 1 

Gangrenous appendicitis at term (spontaneous) 1 

Pneumonia (antepartum) (spontaneous) 1 


Of the 5,279 liabie.s born in the viable period there were 96 neonatal 
deaths including tlie 29 deaths among premature infants. If to tliese are 
added 135 stillbirtlis the total infant mortality is 231 or 4.3 per cent, a 
ratio of 43 per thousand. There were in all 227 premature viable babies 
of whom 36 were stillborn, 29 died and 162 ivere discharged alive. 

Tliis brief study of the factors influencing maternal and fetal mortal- 
ity has led to the following conclusions. 

1. Surgical intervention in the treatment of incomplete abortion has 
been too frequent and should practically be limited to the control of 
severe hcmorrliage. 

2. Prenatal care was freely offered to the mothers of viable children, 
and more cooperation on the part of the patient might have eliminated a 
few of the deaths in this group. 

3. The infant mortalit}’ could be favorably influenced by earlier reeog- 
nilion of some of the underlying causes of .stillbirths and neonatal deaths. 

4. General hospilals arc capable of conducting efficient maternily dc- 
jiart ments. 
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from tliG Ellis Avenue Lying-In Hospital reduees to a ratio only the 
35 deaths in the group deliverying Aualile babies. From the standpoint 
of appraising the efficiency of one’s own department in a hospital I am in 
complete accord with this method. However, from a general census 
determination it does not alter the irksome fact of a 3r in 10 000 gross 
ratio in ease of the Lying-In Hospital, and a 44 in 10,000 ratio for the 
Evangelical Hospital. After all as Bolt of Cleveland has pointed out, 
comparison of maternal mortality rates is misleading unless mteiiireta- 
tions of records are comparable. The Memphis vicinity and the Akron, 
Ohio ratios are mentioned only to emphasize the truth of this statement. 
Both groups are to be commended on the mass of valuable data brought 
out by their reports. They lament the high gross mortality rate, liut 
are hopeful that it can be materially reduced by the awakening of 
“keener interest” among the various agencies concerned in this eitort. 

Realizing the enormous increase in the number of induced aimrtions 
and sensing their damagmg influence on gross mortality rates Bolt ol 
Cleveland and Young of London sugge.st the necessity of separating 
deaths due to abortions from deaths after the twenty-eighth Araek ot 
uterogestation if we wish to gain a true picture of the situation. De Ijce 
anticipated this recommendation in the report referred to above by 
excluding from the gross mortality rate the 13 deaths in 1,334 ‘ ‘sundry 
obstetric cases. In onr series tlie patients in the abortion group who 
died had all come to the hospital in critically septic or hemorrhagic con- 
ditions for which neither the physician nor the hospital was primarily 
responsible. All of these patients died of sepsis alone or of sepsis com- 
bined with hemorrhage. There were in all 7 deaths from abortions in a 
total of 390 such cases admitted, a percentage of 1.8 or 180 in 10,000. 
Abortions therefore cause 28 per cent of the total number of deaths. 
The method of handling this group is contrary to my personal convic- 
tions and practice. Of the 390 abortions of various types 303 received 
active surgical treatment. Those who died were all septic on admission 
and are classified as follows : spontaneous 2, criminally induced 2, self- 
induced 3. Of the 7 patients, 3 were treated conservatively and 4 were 
curetted. Two of these had been self-induced and 2 were spontaneous. 

Tlie 2 deaths in 51 ectopic pregnancies were associated with severe 
liemorrhage and for some unexplained reason also ivith sepsis before 
intervention. The two patients admitted post partum were examples 
of puerperal sepsis. Both had been delivered at home, one by a pliy- 
sician, the other by a midwife. The undelivered patient who died was 
operated upon during the sixth month of pregnancy for an intestinal 
obstruction due to gangrenous volvulus of the small bowel. 

Tlie balance of this resume con.si.sts of an analy.sis of the deliveries of 
viable babies in the oRstetric department proper. Tliis division con- 

TaRLE I. ]klATEnXAIi atOr.TAElTV FACTORS 
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In the table it is obvious that certain groups liave a higher percentage 
rate of cures which may be due in part to different criteria for diagnoses 
of eure. The salts and quinine gi’oups jdeld comparatively poor results. 
The halogen-quinoline compounds and picrate radical groups gave quite 
encouraging results. Huffman used a 6.6 per cent iodoehlorhydroxy- 
quinoline in gl 3 ^cerin and Zenner used the same percentage in an oint- 
ment. Janewaj^’s series is small and hence unconvincing. 

Karnaky used an organic iodine in glucose. The glucose is to favor the restora- 
tion of a normal flora and the iodine compound is to destroy the protozoa and inliibit 
growth of fungi. This preparation is made up in tablet form. The patient is 
instructed to place one tablet well up in the vagina night and morning for one week 
and then one every night for the second week and then one eveiy other night for 
ten days. The patient should use one tablet every 2 or 3 nights for two or three 
months as a proplu’lactic measure. Vinegar douches ai’e prescribed during menstrua- 
tion. This treatment may be used in pregnancy until the seventh or eighth month. 
Karnaky had reported prior to this that cornstarch had given moderately good 
results and at one time advocated “Devegau” highly. He used the organic iodine 
in the glucose tablet to prohibit a genital mycosis. 

The preparation with picric acid and silver picrate gave good re- 
sults. The picric acid preparations both contained other ingredients 
which maj’- be important. These were dispensed in suppositoiy form. 
The silver picrate is used in powder form witii kaolin for insufflation 
and suppository form for home insertion. The iiatient lias 5 gm. of 
the powder blown or placed in the vagina at weekly office visits. Douches 
are not permitted. One or two (all these preparations) suppositories 
are inserted each evening upon retiring, and as improvement takes 
place the number is graduaHy decreased. Veiy infrequently one may 
encounter an individual susceptible to this salt. It appeal's that Ireat- 
ment ma.v be needed for three to six weeks. The patient should be 
examined weeklj' for a few weeks and then at longer intervals. 

Special emphasis is made of the complete failure when arsphenamine, 
mapharsen, acetarsone, carbarsone, bi.smuth, and Fowler solution had 
been used on 25 patients b.v intravenous, intramuscular or oral routes 
deiiending upon the preparation. Sodium arsenate was likewise used 
upon another 25 patients and the.se also were not benefited. These 
data indicate that cither the.se preparations are not especiall.y valuable 
or that the material does not gel to the vagina in sufficient concentra- 
tion to be potent. Pattyson did not present data e.stablishing wly the 
failure was so consistent. 

Except for a moderate flouri.sh of reports about halogen-quinoline siili- 
stanees and silver picrate jireparation, the articles about organic arseni- 
cal compounds almost cntirel.v dominated this phase of the literature. 
These jireiiara lions are used because of their abilitj'' to destro.v the 
trichomonads, but in all instances diluents or vehicles have been utilized. 
When insulllated. kaolin has been llie most common diluent. If supposi- 
tories are the vehicle, they have usuall.v been gl.vcei'in and gelatin tyi)e. 
The tablet forms have been made up with a carboh.vdratc. Kaolin and 
gl.vcerin have each been used moi’e or Ic.ss alone for this condition and 
liave given sfune favorable results. Kecentl.v the woi-lcs of Adair and 
ire.sseltine, Karnaly, and others have shown that eei-fain cai'l)oh.vdi'al(f 



Department of Practical Problems 
in Obstetrics and Gynecology 

Conducted by Wiluiam J. Dieckmann, M.D. 


VAGINAL TRICHOMONIASIS THERAPY 
H. Close Hesseltine, M.D., Chicago, III. 

(From the Department of Ohstetrics and Gynecology, The University of Chicago, and 

The Chicago Lying-In Hospital) 

C ONSIDERABLE confusion must exist in the reader’s mind as to 
the best therapy for vaginal trichomoniasis because of the great 
number of articles with so many different recommended therapies. This 
report aims to clear some of the controversial points. Not only have 
very similar preparations, as tlie arsenical compounds or the quinine 
derivatives, been suggested, but an exceptional number of combinations 
of douches, powders, or tablets are being used. In spite of the many 
reports, very few controls have been established to evaluate the in- 
fluence of the vehicles. In many instances one may find contradictory 
reports by equally good observers on the value of certain preparations. 

An analysis of some of the more recent and outstanding articles is 
undertaken and only these references will l3e included. Even though 
some authors failed to clearly state tlie number of patients treated, 
a total of 1,650 eases have been subdivided into general groups accord- 
ing to the type of treatment. 

The table contains pooled and combined data of representative re- 
ports. 

The treatment of vaginal trichomoniasis includes douches, medicated 
by nearly all tiie antiseptics in current use. Not only have various acid 
douches been employed ]}y some, but some use sodium bicarbonate and 
other salts. Until within the last few years many of the treatments 
consisted of vigorous vaginal scrubbing, even under anesthesia, fn the 
past half decade the popular trend is toward gentle procedures, less 
frequent office visits and more self -administration by the patient. Con- 
siderable microscopic tissue study, chemical determination, bacteriologie 
classifications of the vagina have indicated certain avenues of approach. 
At the present time the benefits derived are supposed to come through 
either the destruction of tlie trichomonads or the restoration of a 
normal vaginal flora. It has been shown ijy many workers that during 
the reproductive years a cure is associated with the vaginal bacilli 
predominating almost to the exclusion of the other bacteria and that 
pus cells completely disappear leaving only epithelial cells. After tlie 
menopause the epitlielial flora will be nearly the same, but there will 
not be such a marked preponderance of the vaginal bacilli. 
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materials will give aliout as good a result alone as most of the others. 
The reports of Bland and Rakoff and Pattysou indicate that there is 
more value in some protozoaeides than with others. Whether these cases 
were alternately treated and witli the materials in use unknown to the 
one treating the patient was not stated. 

Such precautions eliminate some of the human error which other- 
wise unintentionally enters. 

These arsenical preparations are applied at the office by weekly in- 
sufflation or tablet insertion. The patient inserts two tablets each eve- 
nuig and gradually decreases their use with improvement as directed by 
the physician. Douches are forbidden. The patient should return 
weekly for two to four weelcs and then at less frecpient intervals as the 
condition improves. Bland and Rakoff wash the vagina Avith green soap 
and Avater and paint the cervix Avith tincture of metaphen after Avhich 
aldarsone is bloAvn into tlie vagina. There is no home treatment. The 
treatment is daily for three days and then at three-day intervals and 
then at longer intervals. Gellhorn, in advising stovarsol Avith kaolin and 
sodium bicarbonate, suggested treating every other day for tAA'o or more 
Aveeks. The therapy should be gradually decreased as improvement 
takes place. 

Drabliin has dCA'cloped a A'ery thorough routine. It requires that the patient 
take a doudie and enema each of soapsuds and then plain water. A carbarsone 
suppositoiy is inserted into the rectum and 5 gr. each of carbarsone and sodium 
bicarbonate are dissolved and injected into the vagina and retained. The next morn- 
ing a suppository is placed in the rectvmr and in the vagina. This is continued for 
one week. After the second office visit (eighth day) the treatment is as before 
except tlie morning rectal suppository is omitted. From tlic fourteenth day on, lactic 
acid or vinegar douches are used in the morning only. Prior to this time acid 
douches Avere taken only when necessary for comfort. From tlie twenty-first day 
discontinue all rectal therapy but continue to have night vaginal treatment on 
alternate days. During menstruation take daily acid douches. After forty-eight 
hours without treatment from the end of tlie period, the patient is examined and 
if negative, all treatment is stopped. If jiositive, tlie routine is repeated. Un- 
fortunately, this procedure is a bit detailed, yet such thoroughness may be necessary. 
Drabkin claims good results with this treatment. 

Adair and Hesseltine stated that AA’ith lactose (95 per cent) and citric acid 
(o per cent) they had obtained the best result yet put into practice for their clinic 
patient. One or tivo 2 gm. tablets are inserted each evening. Then they are grad- 
ually discontinued as the patient improves. Lactose was used as glucose favors a 
mycosis. Mycoses Avill very infrequently occur in trichomoniasis cases but only 
after there has been a partial restoration of the epithelium. In these instances 
with therapy directed towards the mycosis, AA'hich should soon disappear, one may 
anticipate a very good result. Eoblec finds that beta lactose gives excellent results. 
It is dispensed in large capsules, one of Avhich is inserted once every night or every 
other night. AVhether beta lactose has any more merit than the regular or alpha 
lactose has not been determined. 

Allen and co-workers did an excellent study on the associated urinary 
tract infections and point out this source of re-infection. Many Avorkers 
haA’e been coiiA’ineed that fecal contamination is a A'ery common source 
for the recurrences. I\Iore recently Drummond, Cornell* and Riba, Allen. 
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modo steUarum; coloniis agare dextrose Sabouraudis aestate 20® C. veseentibus densis 
atque gilvis. Vitulium clarum est, faex abundans. Acetum et bullae oriuntur ex 
vitulio dextrose, maltose, levulose aut dextrin j lac coagulat. Conidia ovata, rotundata, 
in septis in pseudomyceliis cumulantur, agare farinae zeae-maydis, aestate 20° C. 
vescitur; clilamydosporis rarissimus; leporibus non inuriosa. 


SUMMARY 

Sixty-eight strains of yeastlike organisms have been isolated from the 
vaginal tracts of 52 pregnant (32 per cent) and 16 nonpregnant (14 per 
cent) women. 

These strains have been identified and compared ^vitli type species 
of Benham and Stovall by developing a technique which can be carried 
out in a routine bacteriologic laboratory and which does not require 
special mycologic training. 

The procedures necessary for identification are presented and dis- 
cussed. 
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THE BLOOD PICTUKE OP PREGNANCY 
H. G. Watson, M.D., San Francisco, Calif. 

(From the Department of Ohstetrics and Gynecology, University of California Med- 
ical School) 

S INCE the turn of the century, a tremendous volume of literature has 
accumulated on the subject of anemia of pregnancy. A resume of 
this indicates that a small percentage of women may develop either an 
hj^poehromic or pernicious anemia, that a larger group do not deviate 
from normal, and that a still larger group have a lowering of hemoglobin 
and red blood ceUs not of the type that can be classified with the anemias 
mentioned. It is this latter group of women in whom the controversy 
arises, whether the change in the blood is physiologic or pathologic. 
Most authors concede that there is a physiologic change, but there is no 
concurrence of opinion as to its extent. Sporadic outbursts of enthu- 
siasm for methods of treatment are futile until we settle in our own minds 
within what limits the blood may normally vary, and what is more im- 
portant, create a better Imowledge of hematology in pregnancy. We 
prefer the term “blood picture" of pregnancy, to “anemia," in this 

discussion. 
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Jensen and "Wood, Karnaky, Adair and Hesseltine, and others iiave ob- 
tained evidence that tlie male can be a direct source of infection or 
re-infection. 

Consequently, it is not only necessary to cure the patient and restore 
the vagina to its normal state but neeessaiy to prevent all re-infections. 
The urethra and bladder of the female may need treatment. Some 
controversy exists yet whether the vaginal trichomonads may or may 
not be harbored in the intestine. Because there have been few well- 
observed instances in which an exacerbation of vaginal tricliomoniasis 
followed the contact of the vulva with feces, one should treat the in- 
testinal tract or at least instruct the patient about anal hygiene. 

If the patient does not respond properly or has recurrence, the hus- 
band should have an examination by a competent urologist. Some Avork- 
ers have insisted that everj^ Iiusband have this examination. 

Perhaps as time goes on otlier sources may be discovered. One thing 
is well established and that is Avith the restoration of the Amgina to a 
normal cellular and baeteriologie flora the disease entity Amnishes. 

Moreover, it is urged tJiat before any neAv procedures or preparations 
be recommended adequate and .satisfactory controls be establi.shed, 
because tlie milder cases and the neAv ones often respond nicely to so 
many procedures. The test is best CAmluated by the results obtained 
in old chronic cases or scA^ere resistant infections. 

Cures should not be diagnosed until the patient has gone thi’ough at 
least tAA’o complete menstrual cycles AA'ithout treatment, remains free 
from symptoms, appears clinically normal, and has no microscopic evi- 
dence of the protozoa or infection. These examinations are advisable a 
fcAA' days after memstruation ceases. The ob.stetric patient, although 
apparently cui’ed toAA^ard the end of pregnancy, should be examined 
postpartum. The postmenopausal patient must be observed for over 
Iavo months under the same condition as above and examined at least 
tAA’o or more times during this intei’Aml. Perhaps a longer period of ob- 
servation may be indicated AAnth more frequent tests. 

With Avhatevcr method one uses his best results occur only AA^hen it is 
carried out completely and cnthu.sia.stieally without omission of any 
small dclails, and yet Avith the persistence to get the best possible results. 
Moreover, the recent reports by A'arious Avoi’kers indicate the real value 
of pi’CA’cnting reciu'rences. The patient’s oAAm urethra and bladder or 
po.ssibly rectum are sources. Hence, one should particularly advise the 
patient about anal hygiene. If improA’cment fails or recurrences arise, 
a thorough iuA'estigation of the urethra and bladder is indicated. Ea-cu 
the hu.sband should lun^e an urologic examination by a competent 
urologist if his Avife fails to re.spond to treatment or remain free from 
the disease. 

Let it be remembered that the tAA’o phases of therapy are (1) curative 
and ,(2) prophylactic. The former means to cure the patient, Avhile the 
latter means the prevention of ucav infection during the treatment 
])eriod or folloAA-ing cures. 


REFERENCES 

L., Schvari::. L. S.. nml Kaldor. J.: .1. A. M. A. 105: lOn, 10.3.5. 

Il'rrhatii.s, K.. find Krilschnrxl'y, L. S.: Arch. f. Gvniik. 160: 07. 10.3.5. rnhlf, 
jr. K.: Norllnve.'t 33: 14. 10.34. Knim, I. If'.:* Aae. J. Ofi.sT. & Gv.vrc. 28: 

511. 10.34. Surr. J. TL, and Bcrccii. J. E.: Ibid. 25: 1.36, 10.33. PaUy.wn, R. A.: 
Now York .St.-itc J. Med. 37: 41. 1037. Huffman, J. IF.: Am. J. .Surg. 30: .312, 103.5. 



SOCIETY TRANSACTIONS 


1091 


Zenner, F. B.: Nortlnvest Med. 36: 1, 1937. Janeivay, M. U.: New York State J. 
Med. 35; 528, 1935. Karnalcy, K. J.: M. Eec. & Ann., May, 1936. Idints, M. E.: J. 
Mt. Sinai Hosp. 3: 14, 1936. Goodall, J. E.: Lancet 2: 648, 1933. BHiitlier, N.: Min- 
nesota Med. 19: 731, 1936. Buxton, B. v. E., and ShelansU, E. A.: Ait. J. Obst. 
& Gynec. 33: 842, 1937. GeWiom, G.: J. A. M. A. 100; 1765, 1933. Bland, P. B., 
and JRahoff, A. E.: Air. J. Obst. & Gyneg. 32: 835, 1936. Goldstein, L.: M. J. & 
Eec., April 3, 1935. Koelsch, E., and Tsnlsulopulos, G.: Munchen. nied. Wchnsclir. 
80: 1538, 1933. Fuge, K.: Med. Klin. 29: 1558, 1933. Gospe, S. If.: California 
& West. Med. 41: 172, 1934. DrahJcin, G.: Air. J. Obst. & Gyneg. 33: 846, 1937. 
Adair, F. L., and Hesseltine, E. C.: Ibid. 32: 1, 1936. Eohlee, M. A.: In Press. 
Drummond, A. C.: Am. J. Surg. 31: 98, 1936. Cornell, E. L., and Eiha, L. W.: 
>Surg. Gynec. Ob.st. 63: 511, 1936. Allen, E. D., Jensen, L. B., and Wood, 1. E.: 
Air. J. Obst. & Gyneg. 30: 565, 1935. Adair, F. L., and Eesseltine, E. C.: Un- 
published. 


NEW YORK OBSTETRICAL SOCIETY 

MEETING OF MAY 11, 1937 
The following papers and discussions were i)resented: 

A Clinical Evaluation of Stereoroentgenography of the Female Pelvis. Drs. 
Kjde B. Steele, Lucius A. Wing and Charles kl. McLane. (For original article, 
see page 938.) 

Pelvicephalometry — a Volimietric Eatio Between the Pelvic Diameters and 
Fetal Cranium. Dr. Eobert P, Ball. 


CHICAGO GYNECOLOGICAL SOCIETY 

MEETING OF MAY Bl, 1937 
The following papers and discussions were presented: 

Maternal and Fetal Mortality in a General Hospital Where the Majority of the 
Obstetric Work is Being Done by the General Practitioner. Dr. Paul 0. Pox. (For 
original article, see page 1074.) 

Analysis of Obstetric Material of the Evangelical Hospital of Chicago. Dr. 
Christian D. Hauch. (For original article, see page 1081.) 

Masculinizing Elements in the Ovary. Dr. Ralph A. Reis, and Otto Saphii’. 
(For original article, see page 954.) 

Blood Chemistry Observations in Protein Deficient and Toxic Pregnancies. Dr. 
M. Herbert Barker. (For original article, see page 949.) 


BROOKLYN GYNECOLOGICAL SOCIETY 

MEETING OF OCTOBEE 1, 1937 
The following papers and case reports were presented: 

Carcinoma of the Breast and Pregnancy. Dr. Alex. H. Eoseuthal (by invita- 
tion). 

Alexander J. C. Skene. Dr. T. S. Welton. 

Review of 24 Cases of Hydatidifonn Mole with Follow-up. Dr. kl. V. 
Armstrong. 

Syphilis in Pregnancy. Dr. W. T. Daily. 

Pelvic Tuberculosis. Dr. J. V. Cresci and Dr. M. Glass. 

X-Eay Diagnosis of Placenta Previa. Dr. A. C. Beck and Dr. F. P. Light. 
(For original article, see page 1028.) 
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Selected Abstracts 


Gonorrhea 

Antoine, T.: Gonorrhea in the Temale, Wien, klin, Wchnschr. 28: 883, 1936. 

Tlie gonococcus is not only a mucous membrane parasite; it also invades the sub- 
epithelial tissues, uterine musculature and parametrium. Gonorrhea in the acute form 
in the female is rarely seen by the physician. For diagnosis and differential 
diagnosis, smears and complement fixation tests are necessary. 

In acute cases rest in bed and warm Sitz batlis together with dilute KMnOj 
irrigations serve very well. In cases of urethritis and cystitis disinfection of the 
urine with urotropin and salol is all that is necessary. After the acute stage, instilla- 
tions of AgNOj -1 per cent or colloidal silver may be used in the urethra; the 
urethral glands may be treated by endoscopy. In involvement of Skene’s and 
Bartholinian glands, instillation of 5 per cent to 10 per cent AgNOj may be made 
with a cannula. With involvement of the latter glands, conservative treatment 
usually suffices; if this fails and an «abscess forms incision and drainage is the 
treatment of choice. These are usually mixed infections. Condylomata acuminata 
are specific infections of another nature ; these may be treated by Sitz baths, surgical 
e.xcision or diathem}'. Colpitis gonorrhoica in cliildren and old women may be 
treated with 1 per cent to 5 per cent AgNOj, 5 per cent protargol or witli follicle 
hormone. Cervicitis is difficult to treat; protargol-glycerin tampons may be applied 
to the portio. In chronic cervicitis intractable to treatment, the Sturmdorf opera- 
tion may be done. During pregnancy treatment should be limited to the cervix and 
urethra and should be discontinued within 14 days of deliveiy. No treatment is given 
in tlie early puerperium; precautions must be taken to prevent ascending infection. 

In addition to local treatment there are 3 forms of general treatment: heat, 
fever therapy, and vaccines. In the subacute stage, heat may be applied in the 
form of air, lamp, diathermy or hot packs. Fever tlierapy is carried out with 
protein substances, dyes, metallic colloids, iodine and turpentine preparations. 
Vaccine therapy should be used only in selected cases with deep seated infection. In 
cases of ascending infection, conservative and .symptomatic treatment should be 
carried out; pain may be relieved with analgesics, viz: pyramidon, antipyrine, and 
only occasionally morphine or pantopon. With conservative management excellent 
results are obtained but complete anatomic restitution is uncertain. In those patients 
who do not inake a perfect recovery after long conservative management, surgical 
interference may be necessary. It must be radical with removal of uterus and tubes 
or fundus and tubes at least. As for cure, all smears must be negative and smears 
following provocative coitus condomatus must also be negative. 

W. B. .Serbin. 

Brunet, Walter M., and Salbcrg, Joseph B.: Gonorrhea in the Female, Am. J. 

Syph. Gonor. & A'on. Dis. 21: 61, 1937. 

In the authors' experience pelvic extensions in gonococcus infection are usually 
delaved until the secoml, third, or even fourth menstrual epoch, but in this series, 2(i 
of the .30 instances occurred between thirty or forty dtiys. 'J’here is no doubt in their 
mind thitt the cause for tlie.-e preeijjitatc complic.ations w.as directly attributable to 
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tlve treatment employed. There is no known method by which the actual cause for 
these distressing complications can be demomstrated, but it is their conviction that 
neisso-jel (gonophage) in some unknown manner altered the local tissue response 
and thereby contributed to an upward dissemination. 

Pelvic complications occurred earlj-. Tlie clinical sjTnptoms pointed toward a 
severe peritoneal irritation rather than a true adnexitis. The pelvic findings were 
not comparable with the intensity of the local symptoms. Extension of the infection 
to the pelvic organs occurred in 32 of the 88 patients. Tlie use of gonophage prepara- 
tions in tlie treatment of gonorrhea in the male has been disappointing when in- 
jected even in small doses or applied topically, and systemic reactions have occurred. 

C. 0. Malakd. 

Zoeltsch-Lass: The Prequency of Occurrence and Treatment of Gonorrheal 

Bartholinitis, Aliinchen. med. Wchnschr. 84: 210, 1937. 

Out of 150 cases of gonorrhea 34 had a Bartholinitis; 10 of them on the right 
side, 10 on the left and 12 bilateral, and in the remaining two instances the abscesses 
were sterile on culture. Ten of the cases were associated with urethral and cermcal 
gonorrhea. Treatment followed four main methods: electrocoagulation, electro- 
coagulation together with the use of 10 per cent silver nitrate, injection with 2 per 
cent silver nitrate and the use of conipligon (a sulfanilamide preparation) and 2 per 
cent silver nitrate. Cases of simple Bartholinitis respond to oral prontosil and 
electrocoagulation, or the injection of 2 per cent of silver nitrate. 

J. P. Gbeenhill. 

Brunet, Walter M., and Salherg, J. D.: Gonococcus Infection of the Anus and 
Eectum in Women. Am. J. of Sj-ph. Gonor. & A^en. Bis. 20: 37, 1936. 

Gonorrhea of the anus and rectum occurred as a complication in 38 per cent 
of 250 cases of gonococcal urethritis and cervicitis. The mode of invasion is pre- 
sumably through direct contamination by the vaginal and urethral secretions and the 
incorrect use of toilet paper. The symiJtoms of rectal gonorrhea are usually mild 
and are often entirely absent. Chronic gonococcal infection of the rectum may act 
as a focus of reinfection of the urethra and cervix. 

Complications of rectal infection.s, such as abscess, fistula, and ulceration, are 
infrequent. In four patients a perineal abscess developed and three patients had 
rectal fistula. Eepeated examination of rectal slides should be carried out as a 
part of the routine in all women suspected of gonorrhea. The treatment of gonorrhea 
of the anus and rectum should be conservative. Instrumentation which causes pain 
and the use of irrigations should be avoided. In 59 patients examined after intervals 
of six months to two years, 10 were found to be positive for gonococci. 

C. 0. Malanj). 

MacLennan, Jean M.: Gonococcal Arthritis in the Mother and Newborn Infant, 

Brit. ]\L J. 2: 121, 1936. 

Gonococcal arthritis in pregnancy and the puerperium is a commonly recognized 
condition. Gonococcal arthritis in the newborn infant is less common. The coinci- 
dence of the two is rare. A case of arthritis complicating gonococcal ophthalmia 
neonatorum is described. Gonococcal arthritis was present in the mother. The litera- 
ture is briefly mentioned. The joint affected in the infant was the left thumb, a 
rarely attacked joint in ophthalmia neonatorum. In this case the early rupture of 
the membranes during labor probably accounts for the infection of the eyes. The 
mother’s complement fixation reaction was strongly positive, while that of the infant 
was negative when the arthritis was at its height. Later it became weakly positive. 
Is there any analogy here to the negative AA’^assermann reaction obtained in some 
very young infants whose blood is found two or three months later to be positive? 

F. L. Auair and S. a. Peare. 
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Spohr, Carl L., and Landy, Maurice: A Cultural Method for the Diagnosis of 

Gonorrhea Enipl 03 dng the Direct Oxydase Keaction, J. Lab. & Clin. Med. 21: 

630, 1936. 

Satisfactory results liave been reported for the diagnosis of gonorrhea by cultural 
methods. McLeod and his associates first introduced the use of tlie direct oxydase 
reaction for the detection of gonococcal colonies in mixed cultures. Spohr and 
Landy applied this I'eaction to I'outine laboratory use. 

Of 59 patients examined, positive cultures were obtained in all cases showing 
positive urethral smeai's and in 6 cases showing negative uretliral smears. With 
reference to the cervix in chronic cases the smears were positive in 18.6 per cent 
and tlie cultures positive in 50. S per cent. The oxydase reaction is not specific 
for the gonococcus; false positive reactions may be given by B. coli and B. suhtilis, 
but these organisms are easilj' distinguishable from gonococci, both microscopically 
and macroscopically. In addition, Thompson of the Mayo Clinic, reports a posi- 
tive oxydase reaction with Neisseria catarrhalis, Neisseria flava, and Memojphihis 
influenza. These results emphasize the absolute necessity of a microscopic examina- 
tion of oxydase positive colonies in all eases. 

W. B. Serbin. 


Cohn, Alfred: The Importance of Bacteriologic Cultures for the Diagnosis of 

Gonococcal Vulvovaginitis and Proctitis in Children, Am. J. Syph. Gonor. & 

Yen. Dis. 20: 623, 1936. 

A new modification of Levinthal’s blood-extract agar and a simplified technic 
for testing fermentation reactions of gram-negative diplococci are described. In 
collaboration with Bayne- Jones, tlie procedure has been considerably simplified 
without impairing the useful qualities of this medium. The results obtained by this 
method indicated clearly that reliable etiologic diagnosis can be made only by means 
of bacteriologic cultures, and evidence is presented which warrants the conclusion 
that cultures for gonococci should be made routinely in cases of vulvovaginitis and 
proctitis in children. 

C. 0. Maland. 

Cohn, A.: The Gonococcus Complement Fixation Test, J. Lab. & Clin. Med. 22: 

627, 1937. 

With the discovery of the gonocoecu.s, the difficulty in diagnosing cases of subacute 
and chronic gonorrhea was further emphasized. In some series reported, gonococci 
wore demonstrated in females in 40 per cent of chi’onic cases after an examination 
of seven smears; in other series it has been possible to demonstrate these same 
organisms only after an examination of 70 to 80 smears. With the adoption of the 
culture method, there .seemed to be some increase in the efficiency of diagnosis of 
gonorrhea. Even these laboratory procedures are limited, particularly in the cases 
in which gonococci have penetrated deeply into the tissues so as to disappear com- 
pletel}' from the discharge. This type of latent gonococcal infection is a frequent 
complication of the disease in the female .«ex organs. As smears and cultural 
procedures are not always of value in the diagnosis of latent gonorrhea, the comple- 
ment fixation test becomes a particularly useful aid for diagnosis. The main 
difficulty in the i)ast has been the lack of a suitable antigen for the test. Attempts 
to improve these reagents arc constantly being made. Blood is drawn just as for 
a Wassermann test and reactions are designated as 1-plus to 4-pIus. Jifatcrial ob- 
tained from various tyjies of piitients was used in this series. Tests were done 
on 495 patients but of .special interest are 271 adult females and 2.3 children of 
whom 24 aere fem.ales. Not all of these patients had clinical gonorrliea and tests 
thus were made to clear uj) obscure disorders. There wore .'!0 cases of cervicitis, 18 
cases of adnexitis and 4 cases of bartholinitis. 

In the group of cases with eerviciti.s, 7 had a 4-plu.s, 3 a 3-plus and 3 a one or 
2-plus reaction. In the group with adnexitis, 11 had 4-plus, 2 a 3-pIus, and 4 had 
a 1- or 2-plus reaction. In tlie group with bartholinitis, 1 had a -l-plus and 3 a 1- 
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or 2-plus reaction. Tlie autlior describes liis technic of the complement fixation 
test for gonorrhea. He concludes that the production of complement fixing antibodies 
is dependent on the duration and spread of the infection. Tn acute complicated 
cases, the complement fixation test is strongly positive; in clironic cases the reaction 
is sometimes only weakly positive. This test is an aid in the determination of 
cure if previously positive reactions become negative, and the clinical and_ bacterio- 
logic findings are also negative. A negative reaction by itself does not mean absence 
of gonococci. A positive reaction, persisting longer than one year after a clinical 
and bacteriologic cure, is an indication of a latent focus. This test is not intended 
to replace the older known methods of diagnosis but should be a supplementary 
procedure helpful in the diagnosis and in determination of a cure. 

W. B. Serbix. 

Lewis, B. M., and Adler, E. L.: Gonorrheal Vaginitis in Children, Am. J. Surg. 

33: 529, 1936. 

The only treatment given consisted of intravaginal insertion of a suppository con- 
taining 1,000 I.U, of anmiotin each night at bedtime. The use of the suppositories 
was continued for at least two weeks after the vaginal discliarge had ceased and the 
smears were negative. The external genitalia were washed Avlien necessary. This 
therapy was continued until now 48 cases have completed their treatment and have 
been free from discharge and show negative smears for periods from tiiree weeks to 
eleven months. On an average the smears in this series became consistently negative 
after 24.5 days of treatment. 

It is significant that the hospital stny of cases treated in 19-33 was 185 days and 
the cost to the city approximately $400.00 for each case. Moreover, during that 
year under the older methods of treatment only 82 were discharged from a total 
of 185 cases. The saving of time to the patient and expense to the city would seem 
to be considerable. 

J. P. Grbexhile. 

Pongratz, E.: The Hormone Treatment of Gonorrheal Vulvovaginitis, Med. 

Klinik. 33: 93, 1937. 

The author employed estrogenic hormones in the trcatTiient of four children who 
had gonorrheal vulvovaginitis. In all four cases, negative smears were obtained 
after two weeks of treatment. In all, the vaginal discharge disappeared rapidly. 
No disturbances were observed such as swelling of tlic breasts or increased hair 
growth on the pubis. 

J. P. Grebxhile. 

Di Paola, G.: Treatment of Gonorrheal Vulvo Vaginitis in Children With 

Pellicular Hormone, Bol. Soc. Obst. y gincc. de Buenos Aires 16: 242, 1937. 

The author reports the use of Progynon in the treatment of nine cases of 
gonorrheal vulvovaginitis in children. Good results were obtained w'itli eight 
of the patients over a period of two months. 

Mario A. Castabeo. 

Bierman, William: Treatment of Gonorrhea in Women by Means of Systemic 

and Additional Pelvic Heating, New England J. iled. 218: 60, 1938. 

Particularly good results in the treatment of gonorrlieal infections are claimed 
for a combination of systemic raising of temperature with differentially increased 
pelvic heating. Body temperature is elevated by photothermal and shortwave lieating 
with patient Ipng in bed or in hot water bath. After general body temperature has 
reached 106° P. locally in the pelvis the temperature is raised to 108° or 110° P. by 
special shortwave apparatus. Details of the technique arc given. Of 125 patients, 
definitely infected with the gonococcus, in 93 per cent the gonococci disappeared. 

Hugo Eiirexfest. 
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Dees, John B., and Colston, J. A. C.: Sulfanilamide in Gonococcic Infections, 

J. A. M. A. 108: 1855, 1937. 

Nineteen cases of gonococcic infection were treated with sulfanilamide. Of 
these, the active urethral discharge disappeared in three cases in one day, in seven 
cases in two days, in two cases in three days, in two cases in seven days. In one 
case it disappeared in four da 3 's to recur slightly on the fourtcentli day and again 
disappeared on the sixteenth day. In two cases the discharge is still present ten and 
twelve daj's after the beginning of the treatment. Stained smears from the uretliral 
discharge and centrifuged urine became negative for gonococci in five cases in two 
days, in five cases in three daj^s, in two cases in five daj's, and in one case each in 
four, six and twenty-three days. 

With a few exceptions, all patients received, in four divided doses a daj', a total 
of 4.8 gm. of sulfanilamide daily for two da 3 ^s, 3.6 gm. daily for three daj's, and 
then 2.4 gm. dailj' for from four to eight days. No other treatment, local or 
general was used. Fluids were not forced, as it v'as thought that this would hasten 
the elimination of the drug. Alcohol and sexual activitj' were prohibited. 

The use of sulfanilamide in gonococcic infections is as j-et in the experimental 
stage. Yet, the prompt response to treatment in the vast majority of cases has im- 
pressed the writers greatly. 

Grover Liese. 


Items 


American Board of Obstetrics and Gynecology 

The oral, clinical, and pathological examination,? for Groii]i A and 
Group B applicants will be held in San Francisco, California, on Llonday 
and Tuesdaj^ June 13 and 14, 1938. 

An informal dinner for the Diplomates of tliis Board, their wives and 
others interested in the work of the Board, will be lield at tlie Palace 
Hotel, San Francisco, on Wednesday evening, June 15, 1938, at seven 
o’clock. Dr. William D. Cutter, Secretary of the Council on Medical 
Education and Hospitals of the American Medical Association, will ad- 
dress the group, and the successful candidates of tlie preceding two days’ 
examinations will be introduced in person. Tickels, at $2.25 each, may 
lie obtained in advance from Dr. Joseph L. Baer, 104 S. ]\Iiehigan 
Avenue, Chicago, Illinois, or at the door. Reservations should be made 
in advance if possible. 

Application blanks and booklets of information may be obtained from 
Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), 
Pennsylvania. 


Dr. Geo. Gray Ward of New Yorlc lias been made a Foreign Cor- 
responding Member of the Royal Medical Soeiet.v of Buda-Pestli, on 
the occasion of the Commemoration of the one hundredth anniv^er.sary 
of the founding of the organization. 


Dr. O.skar Ib-ankl, of Vienna, an Honorary Fellow of tlie American 
Association of Obstetricians, Gynecologi.sts and Abdominal Surgeons, 
well-known gynecologist and teacher, died recently in his home cit.v. 
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Wliat are some of the factors wliicli may influence the blood picture 
of pregnancy? The preexisting state of tlie patient’s blood, a diet lack- 
ing in the necessary materials for blood formation, changes in the gas- 
trointestinal tract depressing assimilation must be considered. Even 
mope interesting is the effect of the creation of a new, highly vascular 
organ, the pregnant uterus, on the existing circulation, the fluid changes 
in the blood stream and tissues, fetal demands, the possibility of in- 
creased hemolysis, and tlie influence of altered glandular function on the 
hematopoietic system. Some of these factors we may be able to control 
but otliers we cannot, nor Avould we be justified in considering them as 
needing control. If it is granted that during pregnancy there are influ- 
ences acting to alter the usual blood picture, we must endeavor to evalu- 
ate each one before accepting as fact that lowered hemoglobin and red 
cell count must mean anemia. 

We feel that there should be acceptance of tlie evidence showing in- 
crease in the water content of the blood plasma during pregnancy. Sev- 
eral investigators have presented evidence to prove this change, of whom 
we would like to mention two, 

Tlie ^York of Van Donk and associates^ is of considerable interest. Experimenting 
with rats, they found a consistent “anemia” during pregnancy which was not in- 
fluenced by forced feeding of high protein, iron, and vitamin content diets and upon 
studying the fluid changes occurring in the blood, came to the conclusion that in- 
creased water content was the cause of the apparent anemia, suggesting this as the 
probable cause of the same phenomenon in human beings, Oberst and Plasss in a 
recent publication have shown the same fluid changes in the blood plasma of preg- 
nant women. While the degree of the increased water content of the plasma is sub- 
ject to variation in different individuals, there can be but little doubt that this factor 
is a major one to explain the lowering of blood values in pregnancy. Hemoglobin 
and red blood cell levels may be even more markedly lowered by “watering’- of 
the plasma than has been stressed. 

Many investigators have made the observation that the "elinic” pa- 
tient has a loAver, blood level than the "private” patient and have ad- 
vanced this as evidence of the adverse effect of improper diet and environ- 
ment. That diet is a considerable factor cannot be denied, the outstand- 
ing example of which is the 3 per cent hospital incidence of pernicious 
anemia of pregnancy among the women of India, described by Wills,^’ ^ 
which she has shown to be dietary in origin, particularly referable to 
long-standing vitamin B deficiency. However, diet can be overstressed 
and used as a cloak under which to hide our faulty understanding. Nu- 
tritional anemia among all classes of patients, exclusive of pregnant 
Avomen, is of relatively infrequent occurrence in clinic or private practice 
in this country. By the term nutritional anemia, we mean an anemia 
based entirely on food ingested and not disorders of assimilation. Why 
should the pregnant Avoman, stimulated as she is by pregnancy and 
usually tending to overeat, be peculiarly susceptible to nutritional 
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origin of substance in urine 
which produces (Kanter, Kla- 
wans, and Barnes), 9S4 

Bladder, foreign body in, associated with 
pregnancy (Farncombe), 553 
(Abst.) 

Bleeding, post-partum, ergot preparations 
in conti’Ol of. observations on 
relative efficiencj' of two types 
of (ter Kuile), 999 
uterine, functional (Jones), 04 

Blood chemistry observations in protein 
deficient and toxic pregnan- 
cies (Barker) , 949 

loss in menorrhagia (Barer and Fow- 
ler), 839 

in third stage of labor, factors affect- 
ing (Abramson and Berman), 
620 

picture of pregnancy (AVatson), 106 
pressure, correlation between, and nem- 
butal dosage , in toxemias of 
late pregnancy (Ross), 855 
serum, calcium in. on certain relation- 
ships of, to calcium balance 
and basal metabolism during 
pregnancy (Pyle, Potgieter, 
and Comstock). 283 
estrogenic substance in. determina- 
tion of, by means of an esti- 
m a 1 1 o n of antiproteolytic 
power of serum (Shute), 970 
human, antiproteolytic properties of, 
in miscarriage and premature 
labor (Shute), 923 (Abst.) 

Boletin Annual 1936, 177 (B. Rev.) 

Book reviews, 170, 338 

Books received, 372, 558, 742 

Bowel, large, carcinoma of, improvements 
in operative treatment of 
(Babcock), 380 

Breech delivery (Danforth and Gallo- 
way), 123; (Soule), 917 
(Abst.) 

infant, risk to (Goethals), 917 (Abst.) 
presentation, habitual (Nandi), 910 
(Abst.) 

British Congress of Obstetrics and Gynae- 
cology, 741 (Item) 

Brooklyn Gynecological Society, transac- 
tions of, 1091 


C 

Calcium and vitamins A and D, effect 
of (Theobald), 922 (Abst.) 
in blood serum, on certain relationships 
of, to calcium balance and 
basal metabolism during preg- 
nancy (Pyle, Potgieter, and 
Comstock), 2S3 

needs during pregnancy (Stander), 530 
(Edit.) 


Canal of Nuck, papillary cystadenocar- 
cinoma in (Miller), 1005 

Cancer of body of uterus, early diagnosis 
of (Pratt), 395 

problem, some fundamental aspects of 
(AVard), 348 (B. Rev.) 

Carcinoma of female genital organs 
(Malinowsky and Quater), 341 
(B. Rev.) 

in adenomyoma of uterus (Grayzel), 
690 

leucoplakia, leucokeratosis of cervix 
(Schiller). 17 

of cervix with procidentia (Percival), 
710 

of female urethra (AVatson), 781 (Abst.) 
of large bowel, improvements in opera- 
tive treatment of, (Babcock), 
380 

primary, of cervix, clinical observa- 
tions on treatment of, wdth 
800 K. A'', roentgen rays 
(Schmitz, Schmitz, and Shee- 
han), 405 

Carotin and vitamin A, passage of, from 
maternal to fetal circulation 
(Gaehtgens), 921 (Abst.) 

Catheter perforation of uterus, omental 
abscess following (Fellman), 
712 

Cecum, sliding hernia of, and intestinal 
obstruction, irreducible, stran- 
gulated, complete prolapse of 
uterus complicated by 
(Frank), 879 

Cerebral complications following nitrous 
oxide anesthesia (Brown, Col- 
lins, and Vaughan). 894 

Cervical lesions, evaluation of common 
(Miller and Malcolm), 990 

Ceiadcitis, on etiology of (Roblee), 1039 

Cervix, carcinomas of, primary, clinical 
observations on treatment of, 
with 800 K. A’’, roentgen rays 
(Schmitz, Schmitz, and Shee- 
han), 405 

with procidentia (Percival). 710 
electrocoagulation of, generalized peri- 
tonitis complicating (Costa 
and Pastorini). 052 (Abst.) 

Cesarean section in infected cases 
(Cooke). 409 

low, floating head in, forceps for 
(Acosta-Sison), 703 
with Portes’ technique, value of, in 
presence of infection (Par- 
sons), 311 

Cliemical pregnancy test of A^sscher and 
Bowman (Messinger, Pres- 
berg, and Fellows), 295 
test for determination of ruptured mem- 
branes (Baptist!, Jr.), 688 

Chemistry, blood, observations in protein 
deficient and toxic pregnan- 
cies (Barker). 949 

Chicago Gynecological Society, transac- 
tions of, 1091 

Childbearing, mental disorder associated 
with (Harris), .551 (Abst.) 
psychoses complicating (Piker), 901 

Childbirth, safe (Vaughan). 174 (B. Rev.) 
safely through (Rongy). 170 (B. Rev.) 
yesterday and todaj^ (Rongy), 170 (B. 
Rev.) 

Childless (Berkow), 340 (B. Rev.) 

Children and infants, diseases of (Grif- 
fith and Mitchell), 181 (B. 

Rev.) 

infants, and newborn, 179 (B. Rev.) 

Chorioepithelioma of Fallopian tube (Wil- 
liams), 803 

of uterine tube (Pear.se and Fraser). 
1040 

value of hormonal findings in hydatldi- 
form mole and (Cosgrove). 
581 

Circulation, fetal and maternal, presence 
of estrogenic hormones in 
(Soule). 309 
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of large bowel, improvements in op- 
erative treatment of (Bab- 
cock), 380 

cervicitis, on etiology of (Roblee). 1039 
chorioepithelioma of Fallopian tube 
(Williams), 803 

of uterine tube (Pearse and Fraser), 
10-10 

value of hormonal findings in hyda- 
tidiform mole and (Cosgrove), 
581 

cyst, ovarian, bilateral dermoid, preg- 
nancy complicated by (Notes), 
1009 

dermoid, bilateral (Schottenfeld 
and Llttauer), 889 

cystadenocarcinoma, papillai-y, in canal 
of Nuck (Miller), 1005 
dermoid cyst of ovary in child five 
years old, with comments on 
value of x-ray in diagnoses 
(Mazzola and Ryan), 090 
disgerminoma of ovary (Novak and 
Gray), 925 

ovarii (Greenblatt and Fund), 007; 
(Brody), 70S 

diverticulosis and diverticulitis of, 
pelvic colon in women, diag- 
nosis and management of 
(Wetherell), 417 

endometriosis, problem of (Dougal), 373 
fibroids, multiple, of .uterus, luptured 
extrauterine pregnancy com- 
plicating unusually large 
(Gordon), 895 

fistula, vesicovaginal (Koster), 1032 
treatment of (Duncan), 513 
formation of artificial vagina without 
operation (Prank), 1053 
gonorrhea, 1092 (Abst.) 
hydatidlform mole and chorioepithe- 
lioma, value of hormonal find- 
ings in (Cosgrove), 581 
hyperplasia in epithelium of uterine 
tubes (Allen), 873 
hysterectomy, vaginal (Averett), 978 
infection, pneumococcus, of genital 
tract in women (Nuckols and 
Hertig), 782 

lesions, cendcal, evaluation of common 
(Miller and IMalcolm), 990 
leucokeratosi.s, leucoplakia, and carci- 
noma of cervix (Schiller), 17 
leucoplakia, leucokeratosis, and carci- 
noma of cervix (Schiiler), 17 
l.vmphopathia venerea, pregnancy in, 
complicated by esthiomene 
and rectal stricture (Michel- 
son, Crotty, and Kasselberg), 
322 

mf-lanoma of female urethra (Newell 
and Scrivner), 328 

menorrhagia, blood loss in (Barer and 
Fowler), 839 

operation, Prank-Gelst, for congenital 
abscence of vagina (Dannreu- 
ther), 452 

operative ti'eatment of carcinoma of 
large bowel. Improvements in 
(Babcock), 38(1 

ovarian dysfunctions, surgical treat- 
ment of (Roycraft), 505 
procidentia, carcinoma of cervix with 
(Pcrciv.al), 710 

salpingitis, gonococcic, pregnancy com- 
pllc.-ited by (Brunet .and Sal- 
berg), 195(1 

serologic study of liornol>'tic strepto- 
cocci from throat, nose, and 
vagina of .•inte-partum ob- 
stetric patients (Rolfs, Trus- 
sell. and Plass). 1009 
svnop.sis of fCro.'-'sen ;ind Crossen), ,311 
(B. Rev.) 

therap.v. autogenous ovarian c.vsts in. 

%vhat place have (Cotte), .3.37 
(.\b.st.) 


Gynecology — Cont’d 

trichomonas vaginalis, diagnosis of 
(Magath), 094 

tube graft method, construction of arti- 
ficial vagina by (Douglass), 
G75 

tuberculosis, pelvic (King), 520 
tumor, theca cell (Geist and Gaines), 
39 

of ovary (Fischer), 1070 
vaginitis, trichomonas vaginalis (Peter- 
son), 1004 

vulvovaginitis, diabetic or mycotic 
(Hesseltine and Campbell), 
272 


H 

Habitual abortion, treatment of, by pro- 
gesterone (Elden), 048 

Handbueh der speziellen pathologischen 
Anatomie und Histologic 
(Miller), 338 (B. Rev.) 

Head stethoscope, new model (Daro), 899 

Health progress, twenty-five years of 
(Dublin and Lotka), 352 (B, 
Rev.) 

Heart disease complicating pregnancy 
(Donovan), 308; (De Puy), 
308 (Absts.) 

influence of pregnancy on course of 
(Burwell), 308 (Abst.) 

treatment of, in pregnancy (Bram- 
well), 307 (Abst.) 

fetal, sounds, amplification of (Pom- 
merenke and Bishop), 851 

Hematopoiesis and pathologic pregnancy 
(Daniachij), 300 (Abst.) 

Hematosalpinx due to torsion of hydro- 
salpinx (Goldberg and Olim), 
099 

Hemolytic streptococci, serologic study 
of, from throat, nose, and 
vagina of ante-partum obstet- 
ric patients (Rolfs, Trussell, 
and Plass), 1009 

Hemophilia in women (Bauer and Mel- 
ler), 802 (Abst.) 

Hemorrhage, obstetric, an(i its manage- 
ment (Cosgrove), 919 (Abst.) 
post-partum, in 10,000 deliveries (Trll- 
lat), 919 (Abst.) 

treatment of (Herold), 919 (Abst.) 
severe, due to rupture of hymen follow- 
ing coitus (Zappi and Cos- 
tanzo), 337 (Abst. ) 

Hemorihagic disease of newborn (In- 
vert) , 200 

encephalitis from neoarsphenamlne in 
pregnancy (Cormla), 549 
(Abst.) 

Hermaphroditism in human being (Oyr- 
zun), 085 (Abst.) 

Hernia, .sliding, of cecum and intestinal 
obstruction, irreducible, stran- 
gulated, complete prolapse of 
uterus complicated by 
(Prank), 879 

Hormonal findings in h.vd.atldiform mole 
and chorionepitliellom,a, value 
of (Co.sgrove), .581 

Hormone, estrogenic, presence of, in ma- 
tern.al and fetal circulation 
(.Soule), 309 

follicular, treatment of gonorrheal 
vulvovaginitis in clilldren 
with (Di Paola), 1095 (Abst.) 
sex, factors in recurrent abortion and 
sterility (Mason), .559 
treatment of gonorrhe.-il vulvovaginitis 
(Pongratz). 1095 (Abst.) 
ovarian, absence of. uterine motility 
resulting from Inflammatory 
processes in myometrium in 
(Daiifer and Reynolds). 825 

Hydatliliform mole .and cliorloepltlie- 
lloma, value of liormonal find- 
ings in (Cosgrove), .581 
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Ergot preparations in control of post- 
partum bleeding, observations 
on relative efliciency of two 
types of (ter Kuile), 0D9 

Estlnoniene and rectal stricture, preg- 
nancy in lymphopatliia ve- 
nerea complicated by (IMichel- 
son. Grotty, and Kasselberg), 
322 

Estrogenic liormones, presence of, in ma- 
ternal and fetal circulation 
(Soule), 309 

substance in blood serum, determina- 
tion of, by means of an esti- 
mation of antiproteolytic 
power of serum (Shute), 970 
quantitative determination of, in nor- 
mal female urine during men- 
strual cycle (Gustavson, Ma- 
son, Hays, Wood, and D’ Am- 
our), 115 

Estudds Cirurgicos (Ribeiro), 347 (B. 

Rev.) 

Eugenist, phvsician as practical (Emer- 
son), 910 (Edit.) 

Evangelical Hospital of Chicago, analysis 
of obstetric material of 

(Hauch), lOSl 

Evipan anesthesia, obstetric sodium 

(Petersen), 737 (Abst.) 

Exposfi des titres et des Travaux Scien- 
tiflques (Vignes), 173 (B. 

Rev.) 

E.xtrauterine pregnancy, ruptured, com- 
plicating unusually large mul- 
tiple fibroids of uterus (Gor- 
don), S95 


F 

Fallopian tube, cliorioepithelioma of 
(Williams), 803 

strangulation of (Bowles), 700 

Femur, fracture of, spontaneous, in neo- 
natal period (Cornell), 897 

Fertility, medical aspects of variations in 
(Stix), 071 

Fetal and maternal circulation, presence 
of estrogenic lionnones in 
(Soule), 309 

mortality in diabetes (Potter and 
Adair), 250 

in general hospital (Fox), 1074 
birth injuries, relationship of, to ob- 
stetric difficulties (Scott), 491 
circulation, passage of carotin and vi- 
tamin A from maternal to 
(Gaehtgens), 921 (Abst.) 
head during pregnancy, fixation of 
(Marcus), 731 (Abst.) 
heart sounds, amplification of (Pom- 
merenke and Bishop), 851 
scalp, intrauterine separation of (Pos- 
ner), 705 

teratoma, dystocia due to (Kurzroek 
and Pleshette), 32G 

Fibroid of uterus, multiple, ruptured ex- 
trauterine pregnancy compli- 
cating unusually large (Gor- 
don), 895 

tumoi's during pregnancy, enucleation 
of large (Didier). 5.54 (Abst.) 

Fistula, vesicovaginal (Koster). 1032 
treatment of (Duncan), ,513 

Floating head in low cesarean section, 
forceps for (Acosta-Sison), 
703 

Fracture of femur, spontaneous, in neo- 
natal period (Cornell), 897 

Frank-Gei.st operation for congenital ab- 
sence of vagina (Dannreu- 
ther), 4.52 


G 

Genital organs, female, carcinoma of 
(Malinow.sky and Quater). 341 
(E. Rev.) 


Genital — Cont’d 

tract, Clostridium welchii in, signifi- 
cance of, of pregnant and 
puerperal women (Bysshe), 
995 

pneumococcus infection of. in women 
(Nuckols and Hertig), 782 

Genitourinary diseases, synopsis of (Dod- 
son), 344 (B. Rev.) 

Germ, wheat, oil therapy (Shute), 249, 
G09. 810 

Glands, secretory activity in. duration of, 
of decidua vera (Sturgis), 752 

Gonococcal arthritis in mother and new- 
born infant (MacLennan), 
1093 (Abst.) 

infections in women, criteria of cure of 
(Wharton), 109G (Abst.) 
vulvovaginitis and proctitis in children, 
bacteriologic cultures for di- 
agnosis of (Cohn), 1094 
(Abst.) 

Gonococcic infections, sulfanilamide in 
(Dees and Colston), 109(! 
(Abst.) 

peritonitis in prepubescent females 
(Notes). 331 

salpingitis, pregnancy complicated by 
(Brunet and Salberg), 1050 

Gonococcus complement fl.xatlon test 
(Cohn), 1094 (Abst.) 
infection of anus and rectum in women 
(Brunet and Salberg), 1093 
(Abst.) 

Gonorrhea, 1092 (Abst.) 
diagnosis of (Spohr and Dandy), 1094 
(Abst.) 

in female (Brunet and Salberg), 1092 
(Antoine), 1092 (Absts.) 
in women, treatment of. by means of 
systemic and additional pelvic 
heating (Bierman), 1095 
(Abst.) 

GonoiTheal Bartholinitis, occurrence and 
treatment of (Zoeltsch-Lass), 
1093 (Abst.) 

vaginitis in children (Dewis and Ad- 
ler), 1095 (Abst.) 

vulvovaginitis, hormone treatment of 
(Pongratz), 1095 (Abst.) 
in children, treatment of, with follic- 
ular hoi-mone (D1 Paola), 
1095 (Abst.) 

Granulosa cell tumor (v. Pallos). 915 
(Abst.) 

of ovary (IVood, Sabloncello, and 
Breiva), 149 (Abst.) 

Gynecologic and obstetric nursing (Falls 
and McDaughlin), 177 (B. 

Rev.) 

Gynecology, 338 (B. Revs.) 
adenomyoma of uterus, carcinoma in 
(Grayzel), COO 

adenomyosis in primipara resulting in 
spontaneous rupture of uterus 
at onset of labor (Stone), 883 
and obstetrics, department of practical 
problems in, 721. 901. 1085 
endocrines in (Kurzrok), 341 (B. 

Rev.) 

short-wave therapy in (Waters), 143 
bleeding, post-partum, ergot prepara- 
tions in control of, obsei-va- 
tions on relative efliciency of 
two types of (ter Kuile), 999 
uterine, functional (Jones), C4 
cancer of body of .uterus, early diag- 
nosis (Pratt), 395 

carcinoma in adenomyoma of uterus 
(Grayzel), GOO 

leucoplakia, and leucokeratosis of 
cer\dx (Schiller). 17 
of cervix, clinical observations on 
treatment of primaj-j-, with 
800 K. V. roentgen ravs 
(Schmitz. Schmitz, and Shee- 
han). 405 

with procidentia (Perclval), 710 
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Laboratory diagnosis of syphilis (Eagle), 
3i)0 (B. Rev.) 

tests for early diagnosis of pregnancy 
(Wcisman), 354 (Collective 
Review) 

Lactation and pregnancy, vitamin C de- 
ficiency during (Gaehtgens 
and Werner), 920 (Abst.) 

League of Nations Health Organization, 
(Heyman), 352 (B. Rev.) 

Lecons du Jeudi Soir 5. la Clinique 
Tarnier (Frdres), 174 (B. 

Rev.) 

Lehrbuch der Frauenheilkunde (AVeibel), 
170 (B. Rev.) 

Lesions, cervical, evaluation of common 
(Miller and Malcolm), 990 

Leucemia, chronic myeloid, associated 
with pregnancy (Bentivol- 
glio), 3U0 (Abst.) 

Leucokeratosis, leucoplakia, and carci- 
noma of cervix (Schiller), 17 

Leucoplakia, leucokeratosis. and carci- 
noma of cervix (Schiller), 17 

Light therapy (Krusen), 350 (B. Rev.) 

Lipemia, superimposed. during labor 
(Boyd and Mylks. Jr.), 100 

Lymphogranuloma, transmission to off- 
spring possible (Dick), 550 
(Abst.) 

Lymphopathia venerea, pregnancy in, 
complicated by esthiomene 
and rectal stricture (Michel- 
son, Crotty, and ICasselberg), 
322 

M 

Maladies des Femmes Enceites (IV). 

Affections des Muqueuses Geni- 
tales (Vignes), 173 (B. Rev.) 
de la Peau (Vignes), 173 (B. 
Rev.) 

Malaria and pregnancy (DaLOas), 555 
(Abst.) 

as complication in pregnancy (Ghose), 
555 (Abst.) 

Malformations, congenital. placenta 
previa and, coincidence of 
(Murphy), 053 

Manikins, obstetric, inexpensive (Hoff- 
mann), 715 

Marriage and periodic abstinence (Holt), 
349 (B. Rev.) 

emotional adjustment in (Clark), 348 
(E. Rev.) 

Masculinizing elements in ovary (Reis 
and .Saphir), 954 

Maternal and fetal circulation, prc.sence 
of estrogenic hormones in 
(Soule), 309 

mortality in diabetes (Potter and 
Adair), 250 

in Gcneivil Hosplt.al (Fox), 1074 
care, 177 (B. Rev.) 
welfare. dej)artment of, 332, 533 

Medical a.spects of variations in fertility 
(Stix), 571 

induction of labor (Movers), 733 (Abst.) 
morals and manners (Royster), .351 (B. 
Rev.) 

Meillkamentocso Bekaemiifung der In- 
trauterinen A.sphyxie (Nevln- 
ny), 175 (B. Rev.) 

Melanoma of female uretbra (Newell and 
Schrlvner). 328 

Membranes, rupture of, diagnosing (v. 
Numer.s), 734 (Abst.) 
doe.s premature or early, influence 
length of labor (Endres), 734 
(Abst.) 

during labor (Bunde). 734; (Wlch- 
mann). 7.35 (.Ab.wt.s.) 
prem.ature, induction of labor In 
(Relies). 734 (Abst.) 
influence on progress of labor (E.s- 
.son-Mfiller). 735 (Abst.) 
ruiitured. chemical test for determina- 
tion of (Raptl.sti, Jr.), CSS 


Meningitis, purulent, during pregnancy 
(Ferrigno), 551 (Abst.) 

Menorrhagia and tetany, myxedema with, 
as complications following a 
partial thyroidectomy (Dunn 
and Nicholson), 105 
blood loss in (Barer and Fowler), S39 

Menstrual cycle, bio-electric correlates of, 
in women (Burr and Mussel- 
man), 743 

female urine during, quantitative de- 
termination of estrogenic sub- 
stances in normal (Gustavson, 
Mason, Hays, Wood, and 
D’ Amour), 115 

Menstruation and appendicitis (Holiosi), 
(iS7 (Abst.) 

endometrium during, tissue loss from 
(Watson and McHenry), 31C 

Mental disorder associated with child- 
bearing (Harris), 551 (Abst.) 

Mesentery, thrombosis of, labor compli- 
cated by (Turner), 554 
(Abst.) 

Metabolic rate, basal, in normal preg- 
nancy (Hanna, Jr.), 155 

Metabolism, basal, during pregnancy, on 
certain relationships of cal- 
cium in blood serum to cal- 
cium baiance and (Pyle, Pot- 
gieter, and Comstock), 283 
maternal-fetal, of vitamin C (Benti- 
voglio) , 921 (Abst. ) 
respiratory (Plass and Oberst), 441 

Miller, Henry, and development of sci- 
entific obstetrics in New West 
(Thoms), 71(1 

Miscarriage and premature labor, anti- 
proteolytic properties of hu- 
man blood serum in (Shute), 
023 (Abst.) 

Mortality, fetal and maternal, in diabetes 
(Potter and Adair), 250 
maternal and fetal in diabetes (Potter 
and Adair), 25(1 
in general hospital (Pox), 1074 
neonatal (Duncan), 1031 (Abst.) 
trends in State of Minnesota (Schmid), 
353 (B. Rev.) 

Mother, getting ready to be a (Blarcom), 
179 (B. Rev.) 

physicians’ guide book for (Keener), 
178 (B. Rev.) 

Motility, uterine, resulting from inflam- 
matory processes in myome- 
trium in absence of ovarian 
hormones (Laufer and Rey- 
nolds), 825 

Muscle, smooth, effects of urethane and 
barbiturates on. obseiwations 
on (Reynolds). CSO 

Myoma operations during pregnancy with 
aid of corpus luteum hormone 
tlierapy (.Siegmund), 554 
(Abst.) 

jMyometrlum, Inflammatory processes in, 
uterine motility resulting 
from, in absence of ovarian 
hormones (Laufer and Rey- 
nolds), 825 

IMyxodema witli monorrhagia and tetany 
as complications following a 
partial tliyroidectorny (Dunn 
.and Nicholson), 1(>5 


N 

National Committee on Maternal Ho.alth, 
738 

Nembutal, dosage, correlation between 

blood pressure and, in toxo- 
rnhas of late pregnancy 
(RO.S.S). 855 

Neonatal mortality (Duncan), 1031 

(.Vbst.) 

period, .spontaneous fracture of fianur 
in (Cornell), S97 
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Hydrosalpinx, bilateral, undiagnosed 
(Beclfere), 730 (Abst.) 
torsion of, hematosalpinx due to (Gold- 
berg and Olim), 009 

Hyperplasia in epithelium of uterine 
tubes (Allen), 873 

Hypertension, postpartum, following a 
normal pregnancy (Meyer), 
150 

Hysterectomy, vaginal (Averett), 978 


I 

Incubator for infants (Chappie). 1002 

Induction of labor, artificial (Reiles), 733 
(Abst.) 

in premature rupture of membranes 
(Reiles), 734 (Abst.) 

Infants and children, diseases of (Grif- 
fith and Mitchell), 181 (B. 

Rev.) 

children, and newborn, 179 (B. Rev.) 

incubator for (Chappie), 1002 

premature, intracranial injury in, rela- 
tion of labor to (Studdiford 
and Salter), 215 

Infection, pneumococcus, of genital tract 
in women (Nuckols and 
Hertig), 782 

presence of, cesarean section with 
Portes’ techniaue in (Par- 
sons), 311 

Injuries, fetal birth, relationship of, to 
obstetric difficulties (Scott), 
491 

intracranial, relation of labor to, in 
premature infant (Studdiford 
and Salter), 215 

Insomnia in pregnancy (Wong), 552 
(Abst.) 

International Congress of Obstetrics and 
Gynecology, 182, 557 (Item) 

Intersexuality, familial (Mishell), 900 

Intestinal obstruction and sliding hernia 
of cecum, irreducible, stran- 
gulated, complete prolapse of 
uterus complicated by 
(Prank), 879 

Intimate side of a woman’s life (Chalm- 
ers), 353 (B. Rev.) 

Intoxication, nicotine, and pregnancy 
(Morra), 555 (Abst.) 

Intracranial injur}% relation of labor to, 
in premature infant (Studdi- 
ford and Salter), 215 

Intrauterine separation of fetal scalp 
(Posner), 705 

lodobismuthate, quinine, in treatment of 
syphilis complicating preg- 
nancy (Castallo and Rakoff), 
137 

Item, American Association of Obste- 
tricians, Gynecologists and 
Abdominal Surgeons, 550 
annual prize, 182 
officers of, 182 (Item) 
papers of, 373-529 

Board of Obstetrics and Gynecology, 
181, 371, 557, 741, 924, 1090 

Committee for Maternal Welfare, 
Inc., 924 

Congress on Obstetrics and Gyne- 
cology, 740 

Bi-itish Congress of Obstetrics and 
Gynaecology, 741 

International Congress of Obstetrics 
and Gynecology, 182, 557 

(Items) 

National Committee on Maternal 
Health, 738 

Second All India Obstetric and Gynae- 
cologic Congress, 742 


K 

Kidney, low reserve (Stander and 
Kuder), 1 

pain (Jona), 344 (B. Rev.) 


Ks'phoscoliosis, pregnancy and labor in 
presence of (Holmgren), 3(J9 
(Abst.) 


La Gestation (Vignes), 173 (B. Rev.) 
Presentation Du Siege. La Version, 
(Brindeau and Lantu6joul), 
172 (B. Rev.) 

Labia minora^ (AlftT (Berea), 

Labor, abdominal belt for second stage 
of (LSon and Ferrari), 733 
(Abst.) 

acidosis and alkalosis in, experimental 
study of (Pride. Reinberger, 
and Holland), 793 

administration of posterior pituitary 
extract at onset of and after 
completion of third stage, 
comparative study of 
(Fortin), 701 

analgesia in (Peck), 738 (Abst.) 

in first stage of (Ruch). 830 
and pregnancy in presence of kypho- 
scoliosis (Holmgren), ' 309 
(Abst.) 

management of, complicated bv trio- 
lets (Hinst), SOS 

average duration of (Federl), 731 
(Abst.) 

complicated by thrombosis of mesenterv 
(Turner), 554 (Abst.) 
duration of and time of day (Guth- 
mann and BienhUls), 732 
(Abst.) 

engagement of head and progress of 
(Purandare), 730 (Abst.) 
gas-and-oxygen analgesia in (Barr and 
Tindall), 737 (Abst.) 
induction of (Eastman), 721 
artificial (Reiles), 733 (Abst.) 
in postmature pregnancy (Ehrhardt 
and Henss), 733 (Abst.) 
in premature rupture of membranes 
(Reiles), 734 (Abst.) 

length of, does premature or early rup- 
ture of membranes influence 
(End res), 734 (Abst.) 
lipemia during, superimposed (Bovd 
and Mylks, Jr.). IGO 
medical induction of (Movers). 733 
(Abst.) 

pain in, paraldehyde method of relief 
improvements in (Colvin ami 
Bartholomew), 589 
onset of (Guthmann and BienhUls) 
732 (Abst.) 

painless (Prys-Jones), 738 (Abst.) 
precipitate (Marx), 918 (Abst.) 
preliminary stage of (Hamilton), 477 
premature, and miscarriage, anti-pro- 
teolytic properties of human 
blood serum in (Shute), 923 
(Abst.) 

rectal anesthesia during, clinical study 
of acid alurate as (Graham 
and Pettit), 1023 

relation of, to intracranial injury in 
premature infant (Studdiford 
and Salter), 215 

rupture of membranes during (Sunde), 
734 (Abst.) ; (Wichmann), 735 
(Abst.) 

of uterus at onset of, adenomyosis in 
primipara resulting in spon- 
taneous (Stone), 883 
test of, what is meant by term (King), 
482 

third stage of, blood loss in, factors af- 
fecting (Abramson and Ber- 
man), C2C 

uterus during, expulsive force of 
(Moir), 732 (Abst.) 
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anemia ? The influence of diet and environment seems of relatively less 
importance than the effect of pregnancy per se on the blood picture. 

Despite all that has been published, we do not feel that the blood pic- 
ture of pregnancy has been investigated to the fullest extent. We have 
made an effort to intensively study our patients not only during preg- 
nancy but for a considerable period thereafter. Our results are at vari- 
ance with many published and as a consequence, the conclusions differ 
radically from those generally accepted. That you accept these con- 
clusions is not of as much importance as that the present knowledge of 
anemia of pregnancy be considered mtli a healthy skepticism. 

METHOD 

Our object was to establish data on a suiflciently large group of preg- 
nant women to determine in general their percentage distribution in 
regard to hemoglobin level both antepartum and postpartum as a basis 
of discussion. Our next step was to make an intensive study of a smaller 
group of women, selected from those adjudged anemic by current stand- 
ards in order to elucidate some of the factors we have previously men- 
tioned as contributing to the blood picture of pregnancy. 

The first group mentioned above comprises all confinements in the XJniversitj 
hospital during a one-year period, 500 in number. These patients had one or two 
hemoglobin, determinations antepartum and a like number during the postpartum 
hospital period. 

The second group of women, 50 in number, were selected from patients who at the 
first clinic visit had hemoglobins of less than 70 per cent Sahli. Each patient of 
this group was instructed to report every two 'weeks for a hemoglobin determination 
and red blood cell count. Capillary blood was used at one visit and intravenous 
blood at alternate visits, the latter for hematocrit readings and blood counts. Gastric 
analysis was done when the patient would consent. The gastric analysis was of the 
routine type, using the alcohol test meal, and when no free hydrochloric acid was 
found, histamine injections were given. Gastric analyses were done as early as pos- 
sible during pregnancy. A three-day diet record was obtained from the majority of 
patients, this being in the form of an itemized account of all food eaten during tins 
period as well as the amount. All patients were instructed to take no medication 
during the period they were under observation and this request was adhered to m 
every instance. Four patients were treated; these will be mentioned later. 

The study was continued throughout the pregnancy and for as long as fifteen 
months postpartum. Since relatively few of the obstetric patients enter the clinic 
during the first trimester, our observations did not include this period as a rule. 
On the tenth postpartum day, while the patient was still in the hospital, an intra- 
venous blood specimen ■was taken for hematocrit reading and a blood count. We en- 
deavored to have patients return when six weeks postpartum and thereafter at fre- 
quent intervals for as long as fifteen months. No effort was made to select patients 
according to parity, but since the majority of the women attending the clinic arc 
primiparous, primiparas form the largest number in the group. 

Hemoglobin determinations were made with the Sahli method, using the Lcitz 
hemometer, calibrated by the acid hematin method, 14 gm. of hemoglobin representing 
100 per cent. All pipettes and counting chambers were U. S. standard. Specimens 
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Neoplasms, adnexal cysts and, working 
classification of (Counseller 
and Broders), 042 

Nephrectomy for tuberculosis, pregnan- 
cies after (Bissack), 547 
(Abst.) 

Nerve interruption, phrenic, comparative 
effects of pregnancy and, on 
diaphragm and their relation 
to pulmonary tuberculosis 
(McGinty), 237 

Nervous and mental diseases, thei'apeutlc 
interruption of pregnancy in 
(Raimann), 552 (Abst.) 

Ncui-itis in pregnancy successfully treated 
with vitamin Bi (Theobald), 
551 (Abst.) 

Neurologic disturbances in pregnancy 
(Roxas, Katigbak, and 

Leswa), 550 (Abst.) 

New York Obstetrical Society, transac- 
tions of, 1091 

Newborn, diseases of (Tow), 179 (B. 

Rev.) 

hemorrhagic disease of (Javert), 200 
infants, and children, 179 (B. Rev.) 

Nicotine intoxication and pregnancy 

(Morra), 555 (Abst.) 

Nitrous oxide anesthesia, cerebral com- 
plications following (Brown, 

Collins, and Vaughan), 894 

Nose, hemolytic streptococci from, sero- 
logic studj' of, throat and va- 
gina of ante-partum obstetric 
patients (Rolfs. Trussell, and 
Plass), 1009 

Nurses, obstetrics for (DeLee and Gar- 
mon), 17S (B. Rev.) 

Nursing, obstetric and gynecologic (Falls 
and McLaughlin), 177 (B. 

Rev.) 

surgical, textbook of (Brookes, Jr.), 
347 (B. Rev.) 


O 

Obstetric and gynecologic nursing (Falls 
and McLaughlin), 177 (B. 

Rev.) 

hemorrhage and its management (Cos- 
grove), 919 (Abst.) 
injuries (Miller), 736 (Abst.) 
material, analysis of, of Evangelical 
Hospital of Chicago (Hauch), 
1081 

patients, ante-partum, serologic study 
of hemolytic streptococci from 
throat, nose, and vagina of 
(Rolfs, Trussell, and Plass), 
1009 

Obstetrical Society of Philadelphia, trans- 
actions of, 181 

Obstetrician, practical hints for (Wolff), 
854 (Abst.) 

Obstetrics (B. Rev.), 170 
and gynecology, department of prac- 
tical problems, 721, 901, 1085 
endocrines in (Kurzrok), 341 (B. 

Rev.) 

short-wave therapy in (Waters), 143 
cesarean section in infected cases 
(Cooke), 409 

low, forceps for floating bead in 
(Acosta-Sison), 703 
with Portes’ technique in presence 
of infection (Parsons), 311 
delivei’y, breech (Danforth and Gallo- 
way), 123 

difliculties, relationship of fetal birth 
injuries to (Scott), 491 
dystocia due to fetal teratoma (Kurz- 
rock and Pleshette), 320 
epidural anesthesia in (GrafCagnino and 
Seyler). .597 

episiotomies, study of (Kretzschmar 
and Huber), 021 

for nurses (DeLee and Carmon), 178 
(B. Rev.) 


Obstetrics — Cont’d 

labor, acidosis and alkalosis in, ex- 
perimental study of (Pride, 
Reinberger, and Holland), 
793 

analgesia during first stage of 
(Ruch), 830 

blood loss in third stage of, factors 
affecting (Abramson and Ber- 
man), 020 

induction of (Eastman). 721 
lipemia, during, superimposed (Boyd 
and Mylks, Jr.), 160 
preliminary stage of (Hamilton), 477 
rectal analgesic during, clinical study 
of acid alurate (Graham and 
Pettit). 1023 

relation of, to intracranial injury in 
premature Infant (Studdiford 
and Salter), 215 

test of, what is meant bj' term 
(King), 482 

manikins, inexpensive (Hoffmann), 715 
observations on teaching of (Welskot- 
ten), 542 

operative (Kerr), 171 (B. Rev.) 
oral paraldehyde in (Douglass, Peyton, 
and Siau), 630 

pain, relief of, improvements in paral- 
dehyde method of (Colvin and 
Bartholomew), 589 

pregnancy and epilepsy (Baptist!, Jr.), 
SIS 

and labor complicated by triplets, 
management of (Hirst), SOS 
blood picture of (Watson), 106 
complicated by gonococcic salpingitis 
(Brunet and Salberg), 1050 
dietary habits during (S'ontag, Seeg- 
ers, and Hulstone), 614 
ectopic (Weil), 002 
extrauterine, ruptured, complicating 
unusually large fibroids of 
uterus (Gordon), 805 
full-term, with acute sacculation of 
uterus (Heilman and Simp- 
son), 289 

in lymphopathia venerea complicated 
by esthiomene and rectal 
stricture (Michelson, Crotty, 
and Kasselberg), 322 
skin tests for, results of (Hoffmann 
and Fouch), 080 

tubal (Graffagnino, Seyler, and Ban- 
nerman), 875 

twin ectopic (Falk and Blinick), 1058 
weight changes in (Bray), 802 
scientific, development of, in New West, 
Henry Miller and (Thomas), 
710 

uterine contractions, effect of certain 
sedatives and analgesics on 
(Adair and Pearl), 032 

Occipitoposterior position. persistent 
(Jacobs), 910 (Abst.) 

Oil therapy, wheat germ (Shute), 249, 
009, 810 

wheat germ (vitamin E) (Watson), 922 
(Abst.) 

Omental abscess following catheter per- 
foration of uterus (Fellman), 
712 

Operating room procedures, manual of 
(Hoppe and Halverson), 348 
(B. Rev.) 

Operation, artificial vagina without, 
formation of (Frank), 10.53 
Frank-Geist, for congenital absence of 
vagina (Dannreuther). 452 

Operative obstetrics (Kerr). 171 (B. Rev.) 
treatment, improvements in, of carci- 
noma of large bowel (Bab- 
cock), 380 

Oral paraldehyde in obstetrics (Douglass, 
Peyton, and Siau), 030 

Ovarian cysts, bilateral dermoid, preg- 
nancy complicated by 
(Notes), 1009 
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Ovarian — Cont’d 

dermoid cysts, biiateral (Schottenfeld 
and Littauer), 889 

dysfunctions, surgical treatment of 
(Reycraft), 505 

grafts, autogenous, in gynecologic ther- 
apy, what place have (Cotte), 
337 (Abst.) 

remote results in, with preserv’a- 
tion of uterus (Cotte), 294 
(Abst.) 

hormones, absence of, uterine motility 
resulting from inflammatory 
processes in myometrium in 
(Laufer and Reynolds), 825 
Ovaries, transplantation of, experimental 
(Romberg), 834 

Ovary, dermoid cyst of, in child five 
years old, with comments on 
value of x-ray in diagnosis 
(Mazzola and Ryan), GOG 

disgerminoma of (Novak and Gray), 
925 

granulosa cell tumor of (Wood, Sabion- 
cello, and Breiva), 149 (Abst.) 

masculinizing elements in (Reis and 
Saphir), 954 

tlieca cell tumor of (Fischer), 1070 
Ovipositor, bitterling, elongation of, on 
origin of substance in urine 
which produces (Kanter, 
Klawans, and Barnes), 984 
Ovulation, human, detection and meas- 
urement of electrical concom- 
itant of (Rock. Reboul, and 
Wiggers), 03 (Abst.) 


P 

Pain in labor, paraldeliyde method of re- 
lief of, improvements in (Col- 
vin and Bartholomew), 589 
kidney (Jona), 344 (B. Rev.) 

Papers from IV Medical Service of St. 

Erik's Hospital, Stockholm 
(Berglund), 351 (B. Rev.) 

Papillary cystadenocarcinoma in canal of 
Nuck (Miller). 10G5 

Paraldehyde method of relief of pain in 
labor, improvements in (Col- 
vin and Bartholomew). 589 
ora), in obstetrics (Douglass, Peyton, 
and Siau), C3G 

Pelves, classification of, morphologic, in- 
ternal pelvimetry as a basis 
for (Hanson), 228 

Pelvic pathology in female, apparatus 
for procuring essential data in 
differential diagnosis of (I^y- 
ford). 842 

tuberculosis (King), 520 

Pelvimetry, internal, as basis for mor- 
phologic classification of pel- 
ves (Hanson), 228 

Pelvi.s, female, stereoroentgenography of 
(.Steele, Wing, and JIcLane), 
938 

Perineum, local anesthesia of. durinT 
obstetric interventions (Bans- 
slllion and Bucher), 737 
(Abst.) 

Periodcs do Fdconditd et de .Stdrilitd 
Chez l.a Femme (A'ignes and 
Robey), 33.0 (B. Rev.) 

Peritoniti.e, gonococcic, in iirepuhoscent 
females (Notes). 231 

Phrenic nerve interruption, oompanitive 
effects of jiregnancy and, on 
diaplir.'igm and their relation 
to pulmonar.v tuberculosis 
(McGinty). 237 

Pliysiclan as practical cugenist (Emer- 
son), 910 (Edit.) 

Physiclan.s’ gtiide liook for mothers 
(KceiH'r), 17S ( )!. Rev.) 

Pituitary e.vtnud. posterior, administered 
at onset of find after comple- 
tion of third .stage of labor, 
eompanitlve study of (For- 
tin), 7G1 


Placenta accreta (Sacher), 892 
human, vitamin C in (Tonutti and 
Plate), 921 (Abst.) 
previa and congenital malformations, 
coincidence of (Murphy), 653 
x-ray diagnosis of (Beck and Light), 
1028 

vitamin C and (Neuweiler), 921 (Abst.) 

Placental blood, transfusion of (Plcinelli), 
989 (Abst.) 

Placentation, method of studying, de- 
scription of new, by amniotic 
sac distention (Torpin), 683 

Pneumococcus infection of genital tract 
in women (Nuckols and Her- 
tig), 782 

Pneumothorax, artificial, bilateral, preg- 
nancy and parturition during 
course of (Peters and Daven- 
port), 546 (Abst.) 

Podalic version (Rosenfeld), 918 (Abst.) 

Portos’ technique, cesarean section with, 
in presence of infection (Par- 
sons), 311 

Posterior pituitary extract administered 
at onset of and after comple- 
tion of third stage of labor, 
comparative study of (For- 
tin), 761 

Pregnancies, toxic, blood chemistry ob- 
seivations in protein deficient 
and (Barker), 949 

Pregnancy after nephrectomy for tuber- 
culosis (Lissack), 547 (Abst.) 
and appendicitis (Reeb and Irrmann- 
Wehrung), 553 (Abst.) 
and epilepsy (Baptisti, Jr.), 818 
and labor in presence of kyphoscoliosis 
(Holmgren), 369 (Abst.) 
management of, complicated by trip- 
lets (Hirst), 868 

and lactation, vitamin C deficiency dur- 
ing (Gaehtgens and Werner), 
920 (Abst.) 

and parturition during course of bi- 
lateral artificial pneumothorax 
(Peters and Davenport), 546 
(Abst.) 

and phrenic nerve interruption, com- 
parative effects of, on dia- 
phragm and their relation to 
pulmonary tuberculosis (.Mc- 
Ginty), 237 

and syphilis (Soule), 548 (Abst.) 
and thyroid (Pohl), 371 (Abst.) 
anemia and toxemia of (Moore and 
Pillman-Williams) , 365 (Abst.) 
anemia in (Smallwood), 365, (Boy- 
cott), 366 (Absts.) 
appendicitis, acute, complicating, and 
puerperium (Silva), 552 

(Abst.) 

complicating, and labor (Norton and 
Connell), 552 (Abst.) 
association of, hypochromic anemia and 
achlorhydria (Goodali and 

Gottlieb), 364 (Abst.) 
avitaminosis of, as result of intestinal 
disease (Gaehtgens), 921 

(Abst.) 

Bi-h.vpovitaminosls in (Stabler), 551 
( Abst. ) 

blood picture of (Watson), 106 
c.alcium in blood serum, on cort;iin re- 
lationships of, to calcium 
balance and Ijasal metabolism 
during (Pyle. Potgieter, an I 
Comstock), 283 

needs during (.Slander), 530 (Edit.) 
collapse tlierapv in (Pralonan), 517 
(Abst.) 

complicated by bllatcr.al dermoid ovar- 
ian c.vsl.s (isotes). 1069 
by gonococcic salpingitis ( Rrunet 
and .Salberg), 1056 

complic.'itions of, with disease. .361, 516 
f Absts. ) 

dfagno.sfs of, antuftrfn-.S <’ul;ineous test 
for (Gersh), 301 
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Pregnancy, diagnosis of — Cont'd 

recent laboratory tests for early 
Weisman), 354 (Collective re- 
view) 

diet during, role of (Chatterjee), 922 
(Abst) 

dietary habits during (Sontag, Seegers, 
and Hulstone), 614 

disease of spinal cord in (Needles and 
Davison), 52 
ectopic (Weil), 602 

extrauterine, ruptured, complicating 
unusually large multiple fi- 
broids of uterus (Gordon), 895 
fibroid tumors during, enucleation of 
large (Didier), 554 (Abst.) 
fixation of fetal head during (Marcus), 
731 (Abst.) 

foreign body in bladder associated with 
(Farncombe), 553 (Abst.) 
full-term, witli acute sacculation of 
uterus (Heilman and Simon), 
289 

heart disease complicating (Donovan), 
368, (De Puy), 369 (Absts.) 
treatment of (Bramwell), 367 (Abst.) 
hemorrhagic encephalitis from _ neoars- 
phenamine in (Cormia), 549 
(Abst.) 

hypochromic anemias of, and puerpe- 
•rium (Fullerton), 365 (Abst.) 
in lymphopathia venerea complicated 
by esthiomene and rectal 
stricture (Michelson, Grotty, 
and Kasselberg), 322 
influence of, on course of heart disease 
(Burwell), 368 (Abst.) 
on renal excretion (Compan), 547 
(Abst.) 

insomnia in (Wong), 552 (Abst.) 
interruption of, in nervous and mental 
diseases (Raimann), 552 
(Abst.) . ^ 

leucemia, chronic myeloid, associated 
with (Bentivoglio), 366 
(Abst.) 

malaria and (DaLdas), 556 (Abst.) 
as complication in (Ghose), 555 
(Abst.) 

meningitis during, purulent (Ferrigno), 
551 (Abst.) 

myoma operations during, with aid of 
corpus luteum hormone ther- 
apy (Siegmund), 554 (Abst.) 
neuritis in (Theobald), 551 (Abst.) 
neurologic disturbances in (Roxas, 
Katigbak, and Leyva), 650 
(Abst.) 

nicotine intoxication and (Morra). 555 
(Abst.) 

normal, basal metabolic rate in 
(Hanna, Jr.), 155 

post-partum hypertension following 
(Meyer), 150 

pathologic, and hematopoiesis (Dani- 
acliij), 366 (Abst.) 

postmature, artificial Induction of labor 
(Ehrhardt and Henss), 733 
(Abst.) 

prolongation of, in rabbit by injection 
of progesterone (Heckel and 
Allen), 131 

pulmonary tuberculosis and (Frisch), 
546 (Abst.) 

pyelitis of, due to bacillus dysentery 
flexner (Stewart), 887 
roentgenographic study of superior 
strait during (Thorp and 
Lough), 265 

rupture of normal spleen in (Burnett 
and McMenemey), 553 (Abst.) 
skin tests for (Frank and Wahrsinger), 
303 

results of (Hoffmann and Fouch), 
680 

syphilis complicating (Castallo and 
Rakoff, 548 (Abst.) 
quinine iodobismuthate in treatment 
of (Castallo and Rakoff), 137 


Pregnancy, syphilis — Cont’d 

complications of treatment of 
(Woods), 549 (Abst.) 
test, chemical, of Visscher and Bow- 
man (Messinger, Presbei'g, 
and Fellows), 295 

Visscher-Bowman, results with (Dunn 
and Northway), 298 
toxemias of, dietary factors of possible 
etiologic significance in, study 
of certain (Ross, Perlzweig, 
Tasdor, McBryde, and Kond- 
ritzer), 426 

of late, correlation between blood 
pressure and nembutal dos- 
age in (Ross), 855 
vitamin Bi deficiency as an etiologic 
factor in (Siddall), 662 
toxemic and normal, cold test in (Reid 
and Teel), 305 

tubal (Graffagnino, Seyler, and Ban- 
nermann), 875 

twin ectopic (Falk and Blinick), 1058 
transverse presentation, belated, with 
recovery in (Kelly), 918 
(Abst.) 

vagina in, human, biology of (Davis 
and Pearl), 77 

varicose veins during, injection of 
(Cheatham and Peck), 1027 
(Abst.) 

treatment of (Solomons), 1041 
(Abst.) 

vomiting of, treatment of, by ascorbic 
acid (vitamin C) (Dicker), 
923 (Abst.) 

viosterol during, potential dangers of 
(Brehm), 923 (Abst.) 
vitamin C in, daily need of (Gaeht- 
gens), 920 (Abst.) 
weight changes in (Bray), 802 

Pregnant and nonpregnant women, vagi- 
nal tracts of, identification of 
yeastlike organisms isolated 
from (Jones and Martin), 98 
and puerperal women, Clostridium wel- 
chii in genital tract of, signifi- 
cance of (Bj'sshe), 995 
nonpregnant, and puerperal women, 
respiration and pulmonary 
ventilation in normal (Plass 
and Oberst), 441 

women, difficulties in, due to lying on 
back (Gideon), 370 (Abst.) 

Premature infant, relation of labor to 
intracranial injury in (Stud- 
diford and Salter), 215 

Preoperative and postoperative treatment 
(Mason), 345 (B. Rev.) 

Prepubescent females, gonococcic peri- 
tonitis in (Notes), 331 

Presentation, breech, habitual (Nandi), 
916 (Abst.) 

Primiparas, elderly (Tew and Kuder), 
773 

Procidentia, carcinoma of cervix with 
(Percival), 710 

Procteurysis (Giinther), 735 (Abst.) 

Proctitis in children, bacteriologic cul- 
tures for diagnosis of gono- 
coccal vulvovaginitis and 
(Cohn), 1094 (Abst.) 

Progesterone, injection of, prolongation 
of pregnancy in rabbit by 
(Heckel and Allen), 131 
treatment of habitual abortion by 
(Elden), 648 

Prolapse of uterus, irreducible, strangu- 
lated, complete, complicated 
by sliding hernia of cecum 
and intestinal obstruction 
(Fi'ank), 879 

Protein deficient, blood chemistry obser- 
vations in. and toxic preg- 
nancies (Barker), 949 

Pruritus among pregnant women 
(Vignes), 164 (Abst.) 

Pseudocyesis (Bivin and Klinger), 175 
(B. Rev.) 
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Pseudohei-maphroclism (Jones), 701 

Psychoses complicating: cliildbearing 

(Piker), 901 

Puerperal and pregnant women, Clostrid- 
ium welchii in genital tract 
of, significance of . (Bysshe), 
995 

Puerperium, hypochromic anemias of 
pregnancy ana (Fullerton), 
365 (Abst.) 

Pulmonary tuberculosis and pregnancy 
(Frisch), 546 (Abst.) 
compai’ative effects of pregnancy and 
phrenic nerve interruption on 
diaphragm and their relation 
to (McGint.v), 237 
in pregnant women (Brindcau and 
Kowilsky). 546 (Abst.) 
ventilation and respiration in normal 
nonpregnant, pregnant, and 
puerperal women (Plass and 
Oberst), 441 

Pyelitis of pregnancy due to bacillus 
dysentery fiexner (Stewart), 
887 

Q 

Quinine iodobismuthatc in treatment of 
syphilis complicating preg- 
nancy (Castallo and Rakoff), 
137 

R 

Rabbit test (Anklesaria), 343 (B. Rev.) 

Rectal analgesic during labor, clinical 
study of acid alurate as 
(Graham and Pettit), 1023 
guide (Rosenfeld), 713 
stricture, pregnancy in l.vmphopathia 
venerea complicated by es- 
thiomenc and (Michelson, 
Crotty, and Kasselberg), 322 
tokokinosi.s (Glinther), 735 (Abst.) 

Rectum and anus, gonococcus infection of, 
in women (Biamet and Sal- 
berg), 1093 (Abst.) 

Renal excretion, influence of pregnancy 
on (Compan), 547 (Abst.) 

Respiration and pulmonary ventilation in 
normal nonpregnant, pregnant, 
and puerperal women (Pla.ss 
and Oberst), 441 

Retractor, lateral vaginal wall (Piper), 
169 

Review of new books, 170, 338 

Roentgen r.ays, treatment of primarj' 
carcinomas of cervix with 
800 K. V., clinical observations 
on (.Schmitz. .Schmitz, and 
.Sheehan), 405 

Roentgenographic .study of superior strait 
during pregnancy (Thorp and 
Bough). 265 

Rupture of h.vmen following coitu.s, .severe 
hemorrhage due to (Zappi and 
Co.stanzo), 337 (Abst.) 
of membranes, diagnosing (v. Numers), 
734 (Ab.st.) 

of si>leen, normal, in pregnancy (Bur- 
nett and .McMencme.v), 553 
(Ab.st.) 

of uterus at onset of labor, adcnom.vo.sis 
in pi'imipara resulting in 
f.sJtone), 383 

uterine (Carcou.x), 920 (Abst.) 


S 

.Sacculation of uterus, .acute, full-tcnn 
pregnancy with (Heilman anfl 
Simon), 289 

Safe iierlod, facts and fall.-icic.c! of (Hart- 
man). 9.'i3 (.\bst. ) 

Sali)lngitls. gonococcic, t>regnaTicy coni- 
plic.'ited by (lliunet .and Sal- 
berg). 1056 


Scalp, fetal, intrauterine separation of 
(Posner), 705 

Second All India Obstetric and Gynae- 
cologic Congress, 742 (Item) 
Secretory activity, duration of, in glands 
of decidua vera (Sturgis), 
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Short-wave therapy in gynecology and 
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Sterility and aboi’tion, sex hormone fac- 
toi's in recurrent (Mason), 
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Sterilization, tubal, in fem.ale, single mis- 
hap in (Haselhorst), 850 
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Tetany and menorrhagia, myxedema 
witli, as complications follow- 
ing a partial thyroidectomy 
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Theca cell tumor (Geist and Gaines), 
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Thyroidectomy, partial, myxedema with 
menorrhagia and tetany as 
complications following (Dunn 
and Nicholson), 165 

Tissue loss from endometrium during 
menstruation (AA’atson and 
McHenry). 316 
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vaginitis (Peterson). 1004 
Trichomoniasis therapy, vaginal (Hessel- 
tine), 1085 

vaginal, silver picrate treatment of 
(Golub and Shelanski), 321 
(Abst.) 

Triplets complicating pregnancy and labor, 
management of (Hirst), 868 
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pregnant, spontaneous rupture of. and 
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879 

rupture of, at onset of labor, adenomy- 
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(Carraro), 693 (Abst.) 
trichomonads in, mouth and rectum, 
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(Abst.) 
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(Jones and Martin), 98 
trichomoniasis, silver picrate treatment 
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trichomonas vaginalis (Peterson), 1004 
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A point of peculiar significance to be noted in Chart I is the rather 
sudden return of the blood to higher levels in the immediate postpartum 
period. When it is considered that a number of these women had ab- 
normal blood losses at the time of delivery, the phenomenon becomes 
more remarkable. If the fall of hemoglobin during pregnancy were true 
anemia, the shift toward normal would be difficult to explain. Instead 
of an immediate decrease in the number of patients 'with less than 55 
per cent hemoglobin, at least a temporary increase would be expected. 
One would not look for a favorable reaction from blood loss in the 
presence, for instance, of a gastric ulcer associated with an anemia, yet 
the blood loss incidental to delivery does not have the predicted effect 



were we dealing with an anemia. The phj^siologic factors, particularly 
hj^dremia, seem to us to become most evident in the explanation of the 
postpartum reaction of the blood. 

Diet and environment as a factor in the blood picture of pregnancy do 
play their part, but to what degree they cause significant lowering of 
blood levels is difficult to estimate. Chart II represents the group of 500 
pregnancies, segregated into the seasons during which the original hemo- 
globin and red cell counts were made, in accordance with their percent- 
age distribution based on the hemoglobin. No seasonal variation is ap- 
parent, and from this we infer that the variation in available food and 
sunshine is not of sufficient significance to be refiected in the blood pic- 
ture of these women. Two-thirds of the selected group of patients 
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collected for hematocrit reading •were diluted with 1.4 per cent pota.‘’sium oxalate 
solution as the anticoagulant. The laboratory work was done in the Hematological 
Laboratorj' of tlic University clinic by a single, trained technician. 

DATA AND DISCUSSION 

We wish to discuss first tlie results of the investigation of tlie group of 
500 women. Chart I illustrates the percentage distribution of this group 
based on hemoglobin values. The majoritj’-, 81 per cent, liad hemoglobin 
values of between 55 and 75 per cent Sahli during the antenatal period. 
That 81 per cent had hemoglobin values as shown seems conclusive evi- 
dence of the magnitude of the downward trend of blood levels during 
pregnancy. Adair, Dieckmann, and Grant’"' in their recent paper on 



anemia in pregnancy, state that 63.2 per cent of 7,800 women studied 
had an anemia according to the standards for the nonpregnant, and 11.6 
per cent were truly anemic when the standards which they adopted for 
pregnancy were used. Comparing their statistics to ours, in general 
there is agreement, but their series shows a greater number of women 
with better than 70 per cent hemoglobin. Both studies show a pre- 
ponderance of women with hemoglobin beloAv 80 per een1>— 63.2 per cent 
in theirs, 81 per cent in ours. The lower limit of normal for hemoglobin 
in pregnancy must of necessity be arbitrarily set due to the fundamental 
lack of Imowledge. As a result of the study of a selected group of pa- 
tients to be discussed later, we place the lower limit of normal at 55 or 
60 per cent Sahli. Keferring to Chart I again, roughly 5 per cent of 
our patients had hemoglobins of less than 55 per cent Sahli, which we 
feel is the probable incidence of true anemia during pregnancy. 
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the antenatal period. This was true of a few, but in only one case was 
the drop as term approached appreciable. The exception was a patient 
who had an exacerbation of a chronic pj’-elitis during her pregnancy. 
The hemoglobin di’opped to 50 per cent at term, but one month post- 
partum without treatment was 80 per cent. If the drop in blood level 
is pathologic, the maximum fall in hemoglobin should coincide with the 
maximum development of the products of conception. Studies by 
Coons® have shown that the demands of the fetus for iron are increas- 
ingly greater as term is approached. Our data do not demonstrate the 
relationship between the mother’s hemoglobin and the changing fetal 
requirements. 



In a relatively large percentage of the group, a spectacular rise of the 
hemoglobin to normal was noted in the last trimester. A precipitous rise 
of the hemoglobin from 55 or 60 per cent to 90 per cent or over dispelled 
any idea that we were dealing with an anemia. We noted that those 
patients whose hemoglobin rose to 90 per cent or over before delivery 
maintained that level postpartum, whereas those whose level at term was 
below 80 per cent, would, after delivery and as much as fifteen months 
postpartum, not develop more above 80 per cent. From this we ad- 
vance the idea that there are in general two groups of patients to be con- 
sidered, those who in the nonpregnant state have high normal hemo- 
globin and those who have low. Obviousl 5 % if a woman normally has 95 
per cent hemoglobin and drops to 70 per cent during pregnancy, then 
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submitted tliree-day diet lists, and a study of these showed a moderately 
well balanced diet, not lacking in the essential foodstulfs. While the 
patients favored carbohydrate in their diet, there was no evidence to 
show a protein deficiency. Those women having the lowest average 
hemoglobin during pregnancy had diets indistinguishable from others 
with higher liemogiobin. We think tJiat only the extremes of poverty, 
adverse living, conditions and perversity of appetite are appreciably re- 
flected in the blood picture of pregnancy. 

Our discussion now turns to the group of 50 patients selected for 
special study and observation of the blood uninfluenced by treatment. 
Of the 50 women, 10 have been excluded as tlie basis of data for charts ; 



4 because they were given treatment, 2 having hypochromic anemia, 1 
the blood picture of pernicious anemia, and a fourth, who was treated 
in error. The other 6 were excluded because only the first hemoglobin 
was less than 70 per cent. 

Chart III represents the average liemogiobin reading of this group of 
women antepartum and postpartum. From the fourth month on, a 
steady upward climb of the hemoglobin level is noted, being at term only 
slightly less than normal (77 per cent). At six to nine months post- 
partum a normal level is reached, but even at ten days postpartum the 
hemoglobin is practically normal. When it is considered that these 
women were selected because of hemoglobin below the accepted lower 
limit of normal for pregnancy, the chart is unusual. One might expect 
that in this group there were those whose hemoglobin did not rise during 
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In the study of the gastric analyses performed upon 24 of the women, 
it was hoped that the factor of faulty food assimilation due to altered 
gastric secretion might be demonstrated. In Chart V, the lower graph 
represents the total acidity of the four specimens of each patient. The 
upper graph shows the average of all hemoglobin readings for the same 
patient throughout the antepartum period. A total free hydrochloric 
acid content in four specimens of 100 has been taken as the lower limit 
of normal. Four patients were normal and a similar number had an 
achlorh 3 ’^dria ; 73.4 per cent of the series had a low hydrochloric acid 
secretion. The striking similarity of results published by Strauss® who 
studied a similar number of women, reporting 75 per cent with less than 
normal hydro eliloric acid secretion during pregnancy, is worthy of men- 
tion. An effort to correlate the average hemoglobin reading and the 
gastric acidity of each patient resulted in a correlation coefficient of 0.42, 
too low to prove a direct relationship. Gastric analysis did not prove a 
diagnostic aid in predicting the course of the hemoglobin level during 
pregnancy. Further efforts to prove a relation between altered assimila- 
tion of food during pregnane}^ and its bearing on the blood picture will 
require more detailed studj’^ of gastric secretion than is obtained bj’’ this 
procedure. 

Routine estimations of the icteric index were made from the hematocrit 
specimens. The readings were from 2 to 7.5 j two patients had icteric 
indices as high as 10 on one occasion. Since the icteric index did not 
tend to deviate from normal, we cannot say from this laboratory pro- 
cedure that there is evidence of increased hemolysis during pregnancy. 

While we think that it is possible for the hemoglobin to drop to 55 per 
cent during pregnancy and represent a purely physiologic change, Ave do 
feel that any patient with less than 60 per cent hemoglobin should be 
investigated and an hypochromic or other type of anemia ruled out. 
Our experience is that specific anemias Avill usually result in a hemo- 
globin of less than 55 per cent earlj’- in pregnancy, certainly by the 
fourth month. 

CONCLUSIONS 

1. The majority of pregnant women have a loAvered hemoglobin and 
red blood cell count Avhich is physiologic and its extent influenced by the 
hemoglobin level in the nonpregnant state. 

2. The physiologic loAvering of the hemoglobin during pregnancy may 
reach 55 per cent Sahli (7.7 gm. hemoglobin per 100 c.c.). 

3. Patients Avith true anemia Avill present the picture relatively early, 
certainly in the first half of pregnancy. 

4. The magnitude of the problem of anemia of pregnancy is not as 
great as that generally stated, and probably is in the neighborhood of 
5 per cent. 
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one whose liemoglobin is 80 per cent might be expected to drop to a 
variable degree below 70 per cent, since the same factors are operating 
in each case. It is interesting to note that none of the patients were 
anemic six to nine months postpartum. Two had given histories of 
anemia antedating their pregnancj’-, but neither of these women proved 
to be so during the manj’- months they were observed after delivery. We 
can safely state that pre-existing anemia was not a factor in the blood 
picture of these women during pregnancy, if the resumption of normal 
hemoglobin after delivery is accepted as evidence of their usual hemo- 
globin level. 



CAsrs. 


Chart V. 

Consideration of the hematocrit readings reveals an interesting point. 
As shown in Chart IV, which gives the average mean corpuscular hemo- 
globin, corpuscular volume and corpuscular hemoglobin concentration, 
antepartxun and postpartum, of 40 cases, the general level of the calcula- 
tions falls Avithin the normocytic range of Wintrobe.’’ Six to nine months 
postpartum, despite the return of the hemoglobin and red cell count to 
normal, there is a tendency toward the microcytic range. At nine months 
postpartum, the effect of pregnancy can be said to have disappeared. 
Comparison of the ante- and postpartum figures gives no evidence of 
any considerable disturbance of the hematopoietic system, but does 
demonstrate an even greater resistance of the blood picture to deviate 
from normal during pregnancy than during the remote postpartum 
period. 
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compounds are hydrolyzed by boiling for two hours after adjusting the pH to 
approximately 0.7. This is accomplished by adding 10 c.c. of concentrated hydro- 
chloric acid to each 100 c.c, -of urine. 

The extraction depends on the size of the droplets of the solvent passing through 
the urine, the length of the urine column and the time of extraction. The apparatus 
illustrated by Fig. 1 has given satisfactory results in our hands. In order to avoid 
diluting the urine, the diameter of the tube containing the urine is varied according 
to the size of the sample as follows: 


VOLUME OP SAMPLE 

IN C.C. 

INSIDE DIAMETER OP 

EXTRACTION TUBE IN MM, 

LENGTH OF EXTRACTION 
TUBE IN CM. 


35 

75 


50 

75 


75 

75 


85 

75 


The distributor is made from sintered Pyrex glass as described by Kirk, Craig, 
and Eosenfels.io Our extractions are carried out. for a twenty-four-hour period, 
during which time approximately SO liters of chloroform pass through the extraction 
column. Chloroform has been used in our work because of the fire hazard attached 
to benzene or ether. In our experience the use of a small gas flame has been 
very satisfactory. 



3, Partial purification without loss of active principles. Our procedure follows: 
The chloroform extract with the washings is evaporated to dryness on a steam 
bath. The chloroform is recovered. The residue is transferred to a 150 c.c. 
Erlenmeyer flask with alcohol. The alcoholic solution is evaporated to a volume 
of about 5 c.c. and transferred to a liter separatory funnel. The flask is washed 
with three portions of peroxide free ether, using a total of 100 c.c. of ether; then 
once with 10 c.c. of alcohol and finally with 25 c.c. of ether. The ether-alcohol solu- 
tion is now shaken with 400 c.c. of 8.5 per cent sodium acid carbonate solution. 
The aqueous layer is separated and is then extracted three times with 100 c.c, por- 
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5. Study should he concentrated on those patients witli hemoglobins 
of less than 60 per cent if our present laiowledge of anemia in preg- 
nancy is to be extended. 

1 ■wish to thank Mrs. K. Purviance, A.B„ for her kind interest and technical 
assistance in the preparation of data presented in this paper. 
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THE QUANTITATIVE DETERMINATION OF ESTROGENIC 
SUBSTANCES IN NORMAL FEMALE URINE DURING 
THE MENSTRUAL CYCLE'' 

R. G. Gustavson, Ph.D., Lyman W. Mason, M.D., Edwin E. Hays, B.S., 

Thomas R. Wood, B.S., and F. E. D ’Amour, Ph.D., Denver, Colo. 

(From the Besearch Laboratories of the University of Denver) 

T N RECENT years a number of assays have been made of estrogenic 
A substances in the urine of pi’egnant and nonpregnant women. Allen 
and his coworkers have recently reported an analysis of the urine of the 
chimpanzee during the various stages of the menstrual cycle.® These 
attempts to devise methods for an accurate quantitative assay of the 
estrogenic materials in normal female urine have been carried out in 
the hope that a basis might be obtained for the analysis of pathologic 
conditions such as sterility, amenorrhea, oligomenorrhea, menorrhagia, 
and also possibly uterine fibromyomas. 

We now know that an accurate assay of the estrogens in urine depends 
on manj'- factors, among which the following must have particular at- 
tention. 

1. Faithfulness in collecting twenty-four-hour samples. This is especially difficult 
because of the inconvenience the average normal woman finds in saving all of the 
urine during the day. For this reason we have made some attempts to assay twelve- 
hour nocturnal samples. 

2. -Completeness of extraction. It is well established that the estrogens may 
occur in the form of conjugated compounds such as the glucoronate,*> which are 
insoluble in immiscible solvents, such as ether, benzene, and chloroform. These 

•This Investigation was aided, in part, by a grant from the Natiopai Research 
Councli, Committee on Problems of Sex, 
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B. The dosage indicated was given in one injection in aqueous suspension. The 
readings were taken thirty-six hours later and then three more smears at eieht-hour 
intervals. 

C. The dosage indicated was given in olive oil in one injection and smears were 
taken as in 

B. Tlie dosage indicated was given in olive oil in four injections at twelve-hour 
intervals and smears were taken as in ‘‘A”. 

Figs. 3 and 4 show some of our earlier assays of two succeeding menstrual cycles 
in which the atocfc solution from twenty-four-hour samples was evaporated to dry- 
ness and the residue suspended in 33 c.c. of olive oil. These urines were not 
hydrolyzed before the extractions were made. The material was injected into thirty 
rats. Each rat received 1 c.c. The urine was collected by a married woman (Mrs. 
B. G-.), aged forty-four years, a bipara with normal menstrual histoiy. It is inter- 
esting to note a peak in the excretion thirteen to fourteen days preceding the onset 
of the next menstrual period and a second peak within a few days of the next 
period. In order to make sure that the peaks were not vagaries of the extraction 
procedure, the total lipins were determined, and Pig. 3 shows no appreciable rise 





in the lipins at the peaks of estrogenic excretion. The estrin content at other times 
during the cycle was not sufficient to bring any animals into estrus when thirty 
animals were used for the assay. These graphs are typical of 17 that were obtained 
by this method. 

Series K.: Mrs. A. B., aged forty-four, bipara, with regular and normal menses 
collected twenty-four hour samples. The urine of this series was not hydrolyzed. 
The residue from each day's extract was dissolved in 15 c.c. of 95 per cent alcohol. 

Five cubic centimeters were reserved for a colorimetric assay which will be re- 
ported later. The remaining 10 c.c. were evaporated to diyness and emulsified with 
60 c.c. of water and 0;2 gm. of di-glycol stearate. Ten rats were given four injec- 
tions of 0.5 c.c. If all the rats showed positive smears, 22 c.c. of the solution were 
diluted with 11 c.c. of water and this was injected into 15 rats in the same way. 
Fig. 5 is the result of this assay. Again two peaks were found and this time the 
peaks were observed at twenty and fifteen days before the onset of menstruation. 

Series K-2 : Same subject as K. In this series it was hoped that an assay could 
be made of the twenty-four hour sample for the free and combined estrin. One- 
half of the sample was hydrolyzed by boiling with hydrochloric acid at pH of 
0.7. The two portions were then extracted separately and the assay made as under 
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tions of ether. The ether extracts are combined and evaporated to dryness. The 
residue is then taken up in 15 c.c. of 95 per cent ethyl alcohol. This constitutes 
the stock solution for assay. 

4. Method of assay. The most satisfactory assays that have been developed to 
date are modifications of the method of Allen and Doisy,ii> 12 using the vaginal 
smear of the spayed rat. Workers differ sbghtly in what they regard as a posi- 
tive reaction. We have used the full cstrous smear; squamous epithelial cells and 
the practically complete absence of leucocytes. The work of Coward and Burnis 
and Gustavson and D’Amouri^ has shown that the accuracy of the assay depends 
on the number of animals used. This accuracy also depends on the method of 
administration of the materials for assay. This phase of the problem has been 
carefully studied by Marrian and Parkesis and by D ’Amour and Gustavson.ie, n 
Two methods are in common use: (a) suspending the material in oil and injecting 
the material in one dose, and (b) suspending the material in w’ater and dividing 
the dose between several injections. The latter method is the most sensitive and 
precise. We have used both methods. 
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DOSAGE IN Y 



INTERNATIONAL STANDARD MATERIAL 

A- DOSE GIVEN AQUEOUS SUSPENSION IN FOUR 
INJECTIONS TWELVE HOURS APART. 

B- DOSE GIVEN IN AQUEOUS SUSPENSION IN ONE 
INJECTION. 

C-DOSE GIVEN IN OIL IN ONE INJECTION. 

D-DOSE GIVEN IN OIL IN FOUR INJECTIONS TWELVE 
HOURS APART. 

Fig. 2. 

Our aim has been to report the estrogenic materials in International 
rat unit equivalents. The I.R.U.B. is defined as that amount of estrogenic 
material having the same biologic activity as 0.1 gamma of keto-hydroxy 
estrin, when the spayed rat is used for the assay. Pig. 2 shows the stand- 
ardization curves for International standard estrin by four different 
methods of assay, using fifty spayed rats for each point on the curve. 
The curves were obtained as follows : 

A. The dose indicated was injected in aqueous suspension in four portions at 
twelve-hour intervals. In making the suspension di-glycol stearate (0.2 gm. in 30 
c.c.) was used. Smears were taken twelve hours after the last injections and tliree 
more smears were made at eight-hour intervals. 
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of estrogen in tlie hydrolyzed sample is increased but the relative excretion from 
day to day seems to be the same. All the results in this paper are calculated to 
a twenty-four-hour basis. 

The most accurate method we liave been able to devise after studying the prob- 
lem for the past four years is as follows: 

Six cubic centimeters of the 15 c.c. of stock solution are placed in a small mortar, 
0.2 gm. of di-glycol stearate added and the mixture evaporated to dryness on the 
steam bath. Twenty-seven cubic centimeters of hot water are added in four por- 
tions and the mixture stirred thoroughly and the emulsion transferred to a large 
20 mm. by 250 mm. test tube to which a stopcock has been sealed. These suspen- 
sions are then thoroughly shaken for fifteen minutes in a shaking machine. Very 
stable emulsions are formed. B}'' drawing the emulsion into the syringe through 
the stopcock, foam is avoided. This material is injected into 10 rats, each rat 
receiving 2 c.c., divided into four doses of 0.5 c.c. The injections are made twelve 


SERIES R 

samples hydrolyzed with HCL two hours at [jH 0.6 

EMULSiriED WITH GLYCOL STEARATE AND ADMINISTERED 
IN FOUR INJECTIONS TWELVE HOURS APART, 
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hours apart and the first readings taken twelve hours after the last injection. Tliree 
more readings are then taken at eight-hour intervals. The procedure from this 
point depends upon the response obtained, (a) If none of the animals respond, 
the remaining 9 c.c. of the stock solution are evaporated and suspended in 27 c.c. 
of water in the same manner as described, tliis dose being 1.5 times the original 
dose. This material is then injected into 10 rats, (b) If 4 to 8 rats give a posi- 
tive response to the first injections, the remaining 9 c.c. of the stock solution are 
suspended in 40.5 c.c. and injected into 15 rats; this dose being the same as the 
original dose, (c) If all of the rats receiving the first injection respond positively, 
the remaining 9 c.c. of the stock solution are evaporated and suspended in 60 c.c, 
of water and injected into 20 rats in 4 doses of 0.5 c.c., this being one-half the 
original dose. Figs. 7 and 8 were obtained by this method. 

Sample calculations of the amount of estrin in International rat unit equivalents 
are as follows: (a) 0.2 gm. of di-glycol stearate was added to 6 c.c. of the stock 
solution, containing- the extract from a twelve-hour urine sample, and the solution 
evaporated to dryness. The residue was emulsified with 27 c.c. of water. This 
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K. The quantity of uncombined estrogens in the uniiydrolyzed portion was so small 
that practically no response was obtained. Eurther attempts will be made to de- 
termine the free and combined estrogens in twenty-four-hour samples. From the 
study of the liydrolyzed portion Fig. 6 resulted. In this cycle the peaks of excretion 
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Fjg. 6. 

came sixteen and six days before the onset of menstruation. Fig. 5 showing the 
results of the assay of a twenty-four-hour nonhydrolyzed sample, and Fig. 6 showing 
the results of the assay of one-half of the twenty-four-hour hydrolyzed sample are 
very similar in form, from which it may be tentatively concluded that the amount 
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In the present state of our knowledge, the interpretation of these 
graphs, so far as they reflect, or are the result of, what is taking place 
in the endocrine system during the sex cycle, can only he speculative. 

The thing which impresses one, as the graphs are viewed side by side, 
is that in each case, there are two peaks of estrin excretion, and by in- 
ference two peaks of estrin concentration in the blood. In some, this 
peak is sharp and reaches its maximum in one twenty-four-hour speci- 
men. Less frequently a maximum is sho^vn over a period of two days or 
more. After the first peak, there is a drop of varying degree, followed 
by another peak, and in every case the estrin excretion drops to zero at 
or very shortly preceding the next ensuing menstrual period. 

In studying these graphs over a period of several years, we have come 
to think that the first peak is coincident witli ovulation. We believe, 
however, that this point remains to be proved. It seems reasonable to 
believe that this peak represents the height of follicle activity, and that 
when it ruptures there is either a cessation or considerable diminution 
of its cellular activity. For a varying period of time following its rup- 
ture, before the growth of the lutein cells, one would expect a drop of 
estrin production. In the graphs, such a drop follow's in every case tlie 
appearance of the first peak. 

After the lapse of a certain amount of time, the structure is con- 
verted into the corpus luteum. We know that wliile tliis body is re- 
sponsible for the formation of progesterone, it is also responsible for 
the continued formation of estrin^®* to as great, if not to a greater 
extent, than the follicle before rupture. If this is so, it could account 
for the second estrin peak which is present in all of the graphs. The 
regression of the corpus luteum, with a diminution or disappearance 
of estrin is followed shortly by menstruation. This coincides with our 
Imowledge of the action of estrin when given to the human female after 
castration, viz., that bleeding follows the Avithdrawal of estrin, if the 
amounts administered were sufficient. 

The graphs shown are those of three women, all entirely normal from 
gynecologic and general standpoints. Since a particular ovulation and 
developing corpus luteum are the controlling factors in the next sub- 
sequent menstruation, it is of interest to note what relation the peaks 
in the graphs bear to the time' of the next menstrual period in each 
case. It can be seen that neither of the two peaks bears any constant 
relation to the time of the next menstruation, nor do they to each other. 
This variation is seen in the graphs of different individuals and in dif- 
ferent cycles in the same individual. 

It seems to us that these observations necessitate one of two conclu- 
sions: (1) either the time of ovulation may vary considerably from 
cycle to cycle in the same individual, and be considerably different m 
different individuals, and that the corpus luteum may require varying 
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material was injected into 10 rats, each rat receiving four injections of 0.5 c.c. 
Six of the animals came into estrus. In order to increase the accuracy of the 
assay, the remaining 9 c.c. wore emulsified in the same manner •with 40.5 c.c. of 
•«-ater. This gives the same concentration as in the exploratory assay. This suspen- 
sion was injected into 15 rats in four injections of 0.5 c.c. Ten of the rats came into 
estrus, making a total of 16 out of 25, or 64 per cent. This corresponds to 0.82 
gamma of International standard estrin per rat from Curve Fig. 2. This 

is equal to 8.2 rat units. The number of International rat unit equivalents there- 
fore, since 2 c.c. are equal to 8.2 International rat unit equivalents and the material 


was placed in 67.5 c.c.. 


is- 


67.5 X 8.2 
2 


= 276, or if we assume the excretion for 


twenty-four hours to be twice that of twelve hours, the twenty-four-hour excretion 
is 552 International rat unit equivalents, (b) Six cubic centimeters of the stocTc 
solution- of another extract of a twelve-hour sample were emulsified and injected 
into 10 rats as described in (a). None of the rats came into estrus. This makes 



it necessary to use a higher concentration of the material. The remaining 9 c.c. 
of the stoch solution were emulsified with di-glycol stearate in 27 c.c. of water 
and injected into 10 rats. Four rats out of the 10 came into estrus. Forty per cent 
corresponds to 0.65 gamma of International standard estrin per rat from the stand-, 
ardization curve, which equals 6.5 rat units. Tliis amount was contained in each 
2 c.c. of the 27 c.c., but this was only 9/15 of the total stock solution. The number 

6.5 X 27 X 15 

of International rat unit equivalents is therefore — ^ ^ 146 or 292 
for a twenty-fonr hour sample. 

Fig. 7 shows the excretion curve obtained by this method of assay of nrine, 
collected for twelve hours during the night from the same woman who contributed 
the urine for Figs. 3 and 4. 

Fig. 8 shows the excretion from an unmarried girl (Miss R. E.), twenty-two 
years of age, using twelve-hour nocturnal samples. This girl had a normal men- 
strual history. 
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due almost wholly to insufficient preparation for extrauterine life and 
only slightly to obstetric trauma. We are particularly intei’ested in 
discovering what may be done to lessen the loss of fetal life among 
the group of infants who have completed the term of intrauterine life 
and are prepared for independent existence. 

Table I. Incidence 


Total deliveries 8,531 

Breech 285 

Babies 293 

Incidence 3.34% 


If a breech position is discovered as the pregnancy advances into 
the third trimester, what is the wisest course to pursue? Ophiions 
have varied, one group advising that all breech positions be changed 
to cephalic, while another feels that thej'^ should be let alone, labor 
being permitted to begin with a breech presentation. Our po.sition in 
this matter agrees with neither of the above. We rather definitely 
think, at about the end of the eighth month, that an attempt at ex- 
ternal version should be made. This is done with the foot of the 
table elevated so that the breech may gravitate upward away from 
the inlet. Prior to labor the breech is rarely engaged. If, with the 
use of reasonable force the breech may be converted to a head posi- 
tion, we believe that the version should be carried out. We do not use 
anesthesia, believing that with the patient anesthetized, there is a 
tendenej'^ to use more force than is Avise. If much force is needed, 
and after the exertion of moderate pressure upon the fetal poles the 
fetus fails to turn, the attempt is giAmn up. There has been some 
difference of opinion as to the danger of the use of considerable force. 
We believe that there is sufficient danger to the child from draAA'ing 
tight, loops of cord Avhich may be about the neck or extremities, to 
Avarrant our rather conservative attitude. The delivery of a multipara 
of a child of moderate size in the breech position is often easy, and 
it does not seem Avise to relieAm the infant of a slight risk only to sub- 
ject it to a greater one. 

We much prefer that labor should begin spontaneously. Induction 
is only done AAdien a rather clear-cut indication exists. We much pre- 
fer to have the membranes remain intact until dilatation is complete, 
or nearly so, although our experience has been that an early rupture 
is more frequent in breech cases because of the deficient filling of the 
loAver uterine segment by the breech. The first stage in breech labor 
may be longer than in cephalic presentation and dilatation should be 
allowed to complete itself AAuthout interference. The use of some ef- 
fective foi’m of analgesia is often of great A^alue, 


DANFORTH-GALLOWAY : BREECH DELIVERY 


123 


periods of time to reach its full development and activitj’’, or (2) the 
pealis of estrin excretion, presuming peaks of concentration in the blood, 
have no particular relationship to o\uilation and corpus luteum activity. 
With the constancy with which these two peaks appear in the graphs 
used for these illustrations, as well as in all otliers obtained from daily 
twenty-four-hour specimens in normal individuals, the first conclusion 
seems to be more logical. 
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A STUDY OF 285 CASES OP BREECH DELIVERY* 

W. C. Danforth, B.S., M.D., F.A.C.S., and 
Charles Edwin Galloway, B.S., M.D., P.A.C.S., 

Evanston, III. 

(From the Department of Obstetrics and Gynecology of Northwestern University 
Medical School and of the Evanston Eospital) 

' I ^HE fetal mortality attending breech delivery is far greater than 
that which accompanies deliveries in the cephalic position. We 
have studied the cases of breech pi'esentation occurring in 8,531 cases 
in the department of obstetrics and gynecology in the Evanston Hos- 
pital. These numbered 285, an incidence of 3.34 per cent. This indi- 
cates a frequencj’- slightly’’ in excess of tliat usually quoted, which is 
3 per cent. We have studied this series of cases to find out exactly 
what our results have been, and, if possible, to ascertain whether our 
results might not be improved. The fetal mortality in various reports 
and textbooks ranges from 7.6 per cent to 15 per cent at term. Many 
premature infants, not yet viable or so near the lower limit of viability 
that life expectancy is slight, are delivered as breech presentations. 
Little can be done to decrease the loss of life in this group as it is 


•Read at a meeting of the St. Louis Gynecological Society, Pehruarj'. 1937. 
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well than does the infant of normal size, and is also not as fully pre- 
pared for extrauterine life. In 187 cases, one infant weighing five 
pounds or more was delivered Avhile in 20 others a twin weighiug over 
five pounds was delivered by the breech. In these 207 deliveries there 


Table II. Fetal Deaths 


Premature (under 7 mo.) 

27 

Deaths 

26 or 96% 

Macerated fetus 

1 death 1 

Monsters 

6 death 6 

Twins 

30 — 60 babies 

36 delivered as breech 


9 lost 25% 


Term 188 

Deaths 11 — 5.85% 


were 18 deaths. Three of the infants which were lost were monsters. 
If these are excluded and the anatomieall}’^ normal infants only con- 
sidered, we find a mortality in this group of 7.3 per cent. In 40 eases 
in which the infants weighed less than five pounds there were 27 
deaths. Three of these were monsters. Excluding the monsters and 
considering onlj^ the anatomically normal infants, we find a mortality 
of 64.8 per cent. The child which is near the end of gestation with- 
stands the strain of delivery and that of independent existence far 
better than the premature infant. 


Table III. Infant Mortality — ^Breech Delivery 


WEIGHT 

NO. CASES 

MORTALITY 

MONSTEB.S 

Single Deliveries 

5 pounds and over 

187 

15 

3 

Under 5 pounds 

24 

18 

2 

Weight unknown 

8 

7 


Twin Deliveries 

5 pounds and over 

20 

0 

0 

Under 5 pounds 

16 

9 

1 

Weight unknown 

- 

- 



A study was made of the influence of the infant’s weight aud the 
length of labor upon the neonatal mortality. The primiparas and 
multiparas are con.sidered separately. Among the primiparas, of 
whom there were 94, with the exception of the group of very large 
infants, those weighing from 9 to 10 poimds, no great influence can 
be noted. While the group of very large infants is too small to he 
conclusive, there was one fetal death in five eases, a mortality of 20 
per cent. 

In the group of multiparas the lowest mortality appears in the 
group of large babies, those of 9 to 10 pounds in weight. In this 
group the lowest mortality is found in the subgroup of infants weigh- 
ing 7 to 8 pounds. Among this number occurred a labor of twenty- 
seven hours, the longest recorded among the multiparas. 
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In cases of frank kreecli Ave greatly prefer to alloAv tlie breech to 
descend and for the hips to be delivered by the force of the uterine 
contraction, aided, if possible, by the voluntary efforts of the mother, 
before intervening. From that point on extraction bj'" the method of 
Mauriceau is done. This is varied in some cases in that we may adopt 
the suggestion of Potter and deliver the anterior arm first. This we 
find in some cases to be an excellent manein^er, as the anterior arm is 
swept to the back as it is freed from the birth canal, thus bringing the 
shoulder and arm Avhieh ivas originallj’’ posterior to the front. The 
second arm is then often delivered with ease. 

If this method is not easily applieable the older technic of freeing 
the posterior arm first is used. A common error is failure to continue 
extraction of the body of the infant until the tip of one scapula is 
visible. Attempts to deliA^er the arms before this time are likely to 
be far more difficult. We have found that two assistants to hold the 
legs of the mother is a much more satisfaetor}’- arrangement than the 
use of stirrups. These are objectionable upon three grounds: first, 
the thighs are so sharply bent upon the abdomen that it is difficult 
to follow doAvn the fundus Avith the hand and more difficult to assist 
delivery by pressure upon the head above the symphysis. Second, the 
perineal structures are rendered more tense, and third, the pelvic 
inlet is slightlj’’ decreased in its anteroposterior diameter. If the 
thighs are held at an angle of about 130 degrees the operation is more 
conveniently done. 

In eases of full. double footling breech, especially if the feet come 
down into the vagina, intervention may be begun earlier. 

In this series of 285 breech deliveries, the pregnancies vaiying in 
length from five months to term, there were 55 fetal deaths, or 18.8 
per cent. Many premature infants are born in breech presentation. 
In this sei’ies there were 27 cases in Avhich the fetus Avas of less than 
seven months' gestation. 

The mortality in this group aa'-rs 96 per cent. The chance of sur- 
vival of infants of under seven months or of less than four pounds 
weight is so slight that we exclude them in estimating the mortality 
justly chargeable to obstetric technic. In the group of infants of over 
seven months’ gestation Avere six monsters, none of Avhicli survived, 
and one macerated fetus Avhieh had died in utero before the onset of 
labor. 

There were 188 cases of breech presentation in patients at or near 
term. In this group there Avere 11 fetal deaths, a neonatal mortality 
of 5.85 per cent. 

A A'ery marked diffierenee is found if mortality of infants weighing 
five pounds or more is compared Avitli that of infants under five pounds. 
The premature infant stands the trauma of operative delivery far loss 
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exercised by the use of various anesthetics or analgesic drugs. The 
lowest mortality, 2.5 per cent, was fonnd in the group of cases in 
which pentobarbital-sodium and scopolamine had been used as anal- 
gesics. Although we have used this combination extensively and have 
been pleased with our results, we do not maintain that these drugs 
protect the infant from the dangers of labor. We do believe that it 
is rather clearly shown that the administration of these analgesic 
agents does not increase the risk to which the infant is subjected. 
The maternal and neonatal results have been studied by one of us 
(C. E. G.) in two series of cases in which sodium-pentobarbital scopol- 
amine was used. In a group of 96 women to whom no analgesic 
drugs were given, the mortality Avas 10.4 per cent, a greater neonatal 
loss of life than occurred with any form of analgesia or anesthesia. 
Those cases in Avhich morphine or pantopon was used yielded the next 
highest infant mortality, 8.16 per cent. In order justly to assess the 


Table VH. All Babies Weighing Over 6 Pounds (185) 



cases 

MORTALITY 

per cent 

No drugs 

96 

10 

10.4 

Morphine 

49 

4 

8.16 

Pentobarbital 

40 

1 

2.5 

Drop ether 

109 

10 

9.1 

Gas 

59 

4 

6.7 

No anesthesia 

14 

1 

7.1 


influence of these drugs upon the infant mortality rate it Avould be 
necessary to study each history separately. Weighing all cases by the 
same standard it appears that the neAver method of analgesia cannot 
be accused of increasing the neonatal death rate in breech cases.’ The 
death rate in cases in Avhich drop ether Avas used, 9.1 per cent, seems 
high. It is probable that it is not wholly chargeable to the ethet. 
This anesthetic is often used in eases in which some difficulty in de- 
livery is anticipated. 

Our cases Avere divided according to the type of delivery. In this 
tabulation all cases Avere included. Spontaneous delivery, in primip- 
aras, including those delivered by manual aid, and breech extraction 
shoAved essentially the same mortality, 22 per cent and 23 per cent 
respectively. In this series, decomposition of the breech, folloAved by 
extraction, gave no mortality at all. In those eases in which the 
breech was decomposed a marked variance is found betAveen the mor- 
tality in primiparas and in multiparas. Eighteen cases occurring in 
primiparas were so treated Avithout the loss of a single infant. The 
same procedure, done upon 8 multiparas resulted in two fetal deaths, 
a mortality of 25 per cent. 

Thirty-four Avomen were delivered by cesarean section. It has been 
suggested that a breech presentation in a primipara constitutes an m- 
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All attempt lias been made to estimate the loss of blood. Seven 
multiparas and 3 primiparas lost an amount estimated to be over 
500 c.c. Sixty-tliree of 111 primiparas and 67 of 116 multiparas lost 
between 200 and 400 c.c. Packing of the uterus to control bleeding 
Avas done in the cases of 5 primiparas and 3 multiparas. The fre- 
quency of packing is probablj'- greater than it would be in many other 
institutions, as Ave very definitely believe that packing should be done 


Table Duration op Labor. Multiparas 


weights 

CASES 

LONGEST 

SHORTEST 

AV. 

LABOR 

FETAL 

MORT. 

6- 7 

27 

16° 

2° 15' 

6° 8' 

5 

7- 8 

24 

27° 

2° 30' 

9° 12' 

1 

8- 9 

18 

17° 

1° 37' 

7° 8' 

2 

9-10 

8 

19° 45' 

1° 16' 

6° 23' 



Table Y. Duration of Labor. Primiparas 


AVniGHTS 

CASES 

LONGEST 

SHORTEST 

JVV, 

LABOR 

MORT. 

6- 7 

38 

34° 

4° 30' • 

13° 33' 

3 

7- 8 

25 

55° 23' 

2° 14' 

14° 18' 

1 

8- 9 

26 

70° 

2° 

16° 21' 

2 

9-10 

5 

25° 

6° 45' 

17° 15' 

1 


early in the course of bleeding rather than late and that the preser- 
Amtion of the patient’s OAvn blood in her circulation is far better than 
the introduction of that of another individual after uncontrolled 
bleeding has created a serious anemia. A surA’^ey of the figures in 
Table VI does not indicate that a breech delivery is accompanied bj'^ 
a greater blood loss than a cephalic presentation. Loss of blood in 
breech deliveries is influenced, as in other cases, by exhaustion of the 
mother AAdiich causes the uterine muscle to act less efficiently, by re- 
laxation of uterine musculature because of deep anesthesia, and by 
operative injuries. Attempts at delh'^ery before dilatation is com- 
plete are espeeiallj’- likely to produce deep cervical injury Avhich may 
cause bleeding. 

Table VI. Amount of Bleeding All Cases 


MULTIPARAS PRIMIPARAS 


Under 100 c.c. 

15 

15 

100-199 c.c. 

34 

22 

200-299 c.c. 

29 

45 

300-399 c.c. 

11 

15 

400-499 c.c. 

5 

8 

Over 500 c.c. 

7 

3 

Amt. not given 

5 

5 

Uterus packed 

5 

3 


All eases in Avhieh the infant weighed more than six pounds haA’^e 
been studied to ascertain Avhat influence upon neonatal mortality is 
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4. in this series, only one child being lost. If dilatation is complete, 
and the child is alive, immediate delivery is indicated. Of the 30 
cases in which labor was induced the bag was used only twice. Om’ 
use of the bag is sharply limited to some cases of placenta previa, an 
occasional ease of premature detachment, and eases of toxemia in 
which a necessity for prompt response exists. Our results with the 
Watson method of induction, and lately with the rupture of the mem- 
branes in selected eases, have been so satisfactory that we have had 
little inclination to make use of metreurysis. 

Table X. Complications 


DEATHS 

Prolapsed cord 

4 

1 

Induced 

30 

4 

Third degree tear 

4 

0 

Thrombophlebitis 

1 

0 

Polyhydramnios 

3 

3 

Postpartum hemorrhage 

10 

2 

Uterus packed 8 



Toxemia 

6 

4 

Broken humerus 

3 

0 

Broken clavicle 

3 

1 

Injured arm 

1 

0 

Craniotomy; hydrocephalus 

1 

0 

Ablatio 

1 

1 

Fibroids 

2 

1 


The four third-degTee tears which were recorded were repaired at 
once and in all four cases a satisfactory result was obtained. 

In ir cases there was postpartum bleeding. In 8 of these packing 
was used. 

In difficult breech extractions it is sometimes difficult to avoid injury 
to the child. In 3 cases the humerus was fractured and in 3 others the 
clavicle. In one other case a slight Erb’s palsy occurred which was 
followed by recovery. In cases in which it is difficult to bring down 
the arm a fracture of the humerus may occur. It is far better for the 
infant to suffer a fracture of the humerus than to have an injurj'’ of 
the musculo-spiral nerve or of the brachial plexus. 

Injuries to the nerves of the upper extremity heal slowly and some 
loss of function may be permanent while injuries to the humerus heal 
rapidly. If a tiny wire splint is at once put on, an excellent result is 
usually attained. In our cases it has been impossible a few months 
later to tell which was the injured arm. We are indebted to our 
surgical colleagues for their help with these cases. The results in the 
cases of fracture of the clavicle were equally satisfactory. Prompt 
recognition is more important in bony injuries of the infant in order 
that necessary correction of possible deformity may be done at once. 
If any doubt as to the presence of bone injury exists, roentgeno- 
graphic examination should be done. 
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dication for abdominal deliveiy. With this we do not agree. We 
believe that a reasonable indication exists when there is disproportion, 
caused either by a small pelvis or a large infant, so that the chance 
of delivei’ing a living and uninjured baby through the birth canal 
seems less than normal. The great majority of our cases of breech 
presentation, including primiparas, were delivered without recourse 


Table VIII. Type op Delivery — Mortality 




JIULTITARAS | 


PRIMIPARAS 


CASES 

FETAL 

MORT. 

1 PER CENT 

CASES 

FETAL 

sroRT. 

PER CENT 

Spontaneous 

28 

7 

25 

9 

2 

22 

Breech ext. 

9i 

16 

17 

101 

24 

23 

Breech broken up 

8 

2 

25 

IS 

0 

' 0 ■ 

Cesarean 

6 

1 

16 

29 

3 

10 

Forceps on after- 
coming head 

23 

2 

8 

i 

36 

5 

14 


to section. The presence of any of the usual indications for cesarean 
section will justifj’’ the operation. With the tendency, too apparent 
in this country, to use cesarean section as a solution for all obstetric 
problems, its selection for the management of breech position should 
be carefully considered. A slightly greater latitude may be permitted 
in the cases of older primiparas but even here the mere fact of age 
does not outweigh all else. In our experience in all types of labor, 
our elderly primiparas have very little more trouble than our younger 
patients. Cesarean section should not be immediately decided upon 
merely because a primipara, whose infant lies in a breech position, 
happens to be a little older than the average. Table IX indicates the 
indications which caused the selection of abdominal delivery. Dis- 
proportion accounted for more than half the cases. Cesarean , section 
occupies a definite place in the management of breech presentation, 
especially in primiparas, but should be reserved for those cases in 
which an adequate indication exists. 


Table IX. Cesarean Section 


Disproportion 

18 

Toxemia 

3 

Recent fracture of pelvis 

1 

Placenta previa 

2 

Pulmonary tuberculosis 

1 

Repeat 

3 

Fibroids (Porro) 

1 

Heart 

2 

Indefinite 

3 


34 


A series of breech eases could scarcely be managed without some 
complications. These are indicated in Table X. Prolapsed cord oc- 
curs more easily in the presence of a breech presentation. There were 
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onset of parturition, but it is quite possible that in them the placenta 
may elaborate the same hormones as are produced by the ovaries of 
those in which the corpora are necessary to the end of pregnancy. In 
fact, there is some evidence that this may be so since in the castrated 
pregnant guinea pig the injection of estrin is not followed by an estrous 
response in the vaginal smear, the same inhibition being obtained as is 
obtained in the nonpregnant animal only when active corpora lutea are 
present (Courrier, Kehl and Rajniaud, 1929). Prom this experiment it 
is assumed that the placenta elaborates an estrin-inhibiting substance. 
This may or may not be progestin but higlily purified progestin-con- 
taining extracts of the corpus luteum are lmo^vn to contain an estrin- 
inhibiting substance (Allen and Meyer, 1935). Recently numerous 
workers have reported the presence of progestin in human placentas 
(Adler, de Fremery, and Tausk, 1934; McGinty, McCullougli and Wol- 
ter, 1936; Ehrhardt and Fiseher-Wasels, 1936; Mazer and Goldstein, 
1932; Smith and Kennard, 1936). Consequently it is not illogical to 
suppose that the onset of parturition may be due in part to waning of 
the corpus luteum or to lowering of the progestin level. 

If parturition be due in part to waning of the corpus luteum, or to 
lowering of the amount of progestin present, then appropriate corpus 
luteum extracts administered just before the onset of parturition should 
delay parturition. 

The first successful experiments designed to test tliis supposition were carried out 
by Nelson, Pfiffner, and Haterius (1930). They found that the injection of a methyl 
alcohol extract of pigs’ corpora lutea (doses equivalent to 10 gm. fresh tissue per 
day) into pregnant rats beginning on the fifteenth to seventeenth day of pregnancy 
caused a delay of parturition amounting to about two days in most instances. Miklos 
(1930) obtained essentially the same results also in rats using an alcohol-ether 
extract of the corpus luteum. At about the same time Allen and Corner (1930) 
found that pregnancy could be maintained to term by injection of progestin in 
rabbits castrated the day after mating. Two of the animals reported by them actu- 
ally failed to deliver at the usual time and delivery was accomplished by cesarean 
section on the thirty-fourth and thirty-sixth days. In both cases the fetuses were 
dead, but from their size it w'as apparent that some of them had survived to terra, 
but in the presence of continued injection of progestin, delivery had failed to occur; 
Mandelstamm and Tachaikowsky (1932) found that a single injection of 1 c.c. of 
corpus luteum extract (cow) on the fifteentli to twentieth day of pregnancy in the 
mouse caused a delay of from four to ten days in 10 out of 12 animals. The manner 
of conducting the experiments was such that the exact amount of delay in each 
animal could not be stated, but the results are significant nevertlieless. They also 
state that the period of delivery was prolonged and that the fetuses were of ex- 
cessive size. Courrier and Kehl (1933) in a single case (rabbit) found that the 
injection of progestin from the twenty-second to thirty-fifth day of pregnancy, 
the rabbit having been castrated on the twenty-second day, maintained the preg- 
nancy and prevented the onset of labor and at the termination of injections autopsy 
showed all the fetuses to be fully developed but dead. More recently Portman (1934) 
has found that the administration of large doses of corpus luteum extracts (up to 
6 Eb.U. per day) greatly prolonged the period of gestation in rabbits, in some in- 
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In one case craniotoni}'' of the after-coming hydrocephalic head was 
done.' This was preceded by taijping of the distended cranium by a 
trocar passed through the occipital bone close to the spine. No at- 
tempt should ever be made to deliver a hj’-drocephalic infant by the 
breech without lessening the bulk of the head. If, after this, delivery 
presents any difficulty craniotomj'’ should follow. 

CONCLUSIONS 

1. External version should be done if possible by the use of moderate 
force. 

2. Conservatism, operative intervention being withheld until an in- 
dication develops, is the wisest course. 

3. The mortality rate is smallest in infants weighing five pounds or 
more. 

4. The mortality of breech delivery at term in skilful hands should 
be less than 10 per cent. 

636 Church Street 


^PROLONGATION OF PREGNANCY IN THE RABBIT BY THE 
INJECTION OF PROGESTERONE'^ 

George P. Hecicel, M.D., and Willard M. Allen, M.D., 

Rochester, N. Y. 

(From the Departments of Obstetrics and Gynecology and of Anatomy, The Uni- 
versity of Fochester, School of Medicine and Dentistry) 

T he onset of parturition in many animals is preceded by regression 
of the corpus luteum and in some, such as the rat, mouse, and rabbit, 
removal of the corpora lutea is followed either by resorption or abortion 
of the embryos. In others such as the gumea pig (Herrick, 1928 ; Cour- 
rier, Kehl and Raynaud, 1929) and cat (Courrier and Gros, 1935), it 
is possible to remove both ovaries during the latter part of pregnancy 
without interfering vdth the progress of gestation in any way. The 
human being appears to belong to the latter group, since there are cases 
reported (Ask-Upmark, 1926) in which both ovaries were removed dur- 
ing the latter part without producing miscarriage. In the early part of 
pregnancy abortion usually follows removal of the corpus luteum 
(DeLee, 1916; Ochsner, 1920; Mackenzie, 1922). However, Pratt (1927) 
has reported two cases in which the corpus appears to have been re- 
moved at the very begmning of pregnancy (before a menstrual period 
had been missed) without abortion. In the human being and in those 
animals where castration can be performed without interrupting preg- 
naney, it would appear that the corpora could have no relation to the 

•Received for publication, January 13, 1937. 
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hour or so at most elapses between delivery of the first and the last fetus. It is also 
of note that in some animals delivery of dead fetuses occurred despite the continu- 
ation of injections. Babbit 60 delivered two dead fetuses on the thirty-ninth day^ one 
on the fortieth, and one on the forty-first day, injections being continued through 
the fortieth day. In cases where -injections were stopped before delivery had taken 
place (18, 19, 20) delivery began within twenty-four to forty-eight hours. One 
animal in wliich postmaturity was very obvious by palpation (22) was delivered by 
cesarean section on the thirty-sixth day of 8 dead well-furred fetuses. The crown- 
rump length of these varied from 90 to 130 mm., indicating that they had survived 
for at least a day or two after the usual time of birth. 

In practically all cases in which parturition occurred after the thirty-fourth day, 
postmaturity was apparent as judged by the size of the skeleton and amount of 
hair present, even though the fetuses at birth were not of excessive weight because 
of maceration. 
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X, Spontaneous delivery of normal fetuses. 

1 'Ll, 2 D, 8 M, etc., one living-, two dead, eight macerated, etc. 

•, Y'oung removed either by cesarean section or by autopsy. All others boin 
spontaneously. 

t, Exploratorj^ laparotomy. 

Solid black lines indicate period of injections. 

1 mg. progesterone = 1 Corner-Alien unit = International unit. 

The cause of death of the fetuses at about the thirty-fifth day was not always 
apparent. Babbit 22, which was delivered by cesarean section of dead fetuses 
showing only very early maceration of the abdominal skin, had placentas some of 
which were still attached to the uterus. Another animal (20) was subjected to 
laparotomy on the forty-fifth day and one horn removed. The fetuses were large 
but badly macerated, the placentas all having been separated for a considerable 
length of time. The uterine wall in some areas appeared infarcted and section 
tlirough such areas showed actual necrosis of the muscle presumably from pressure 
of the large, bony fetuses. 
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stances doubling it. However, tlie fetuses did not continue to grow indefinitely, since 
they were always macerated when autopsy was performed at the conclusion of the 
experiment. 

Interference witli parturition was accomplislied in each case by these 
workers with extracts either knomi to contain progestin or presumed to 
contain progestin because of the method of preparation. It is more than 
probable that tliey also contained estrin since these researches were car- 
ried out before either estrin-free progestin or progesterone were avail- 
able. This fact makes it necessary to repeat the observations with pro- 
gesterone before it can be said with surety tliat the inhibition of parturi- 
tion obtained was due to the progestin injected, especially since we 
(Allen and Heekel, 1936) have found tliat the injection of estrin dur- 
ing the latter part of pseudopregnancy in the rabbit causes the corpora 
lutea to persist in a functional state.* 


EXPERIMENTAL 

The following experiments were carried out to ascertain whether or 
not progesterone would cause inhibition of parturition in rabbits. The 
number of animals is necessarily small because of the small amount of 
pure progesterone available and the large amount required for each ani- 
mal, but they seem adequate to establish that it does markedly interfere 
with the onset of parturition. Both natural and synthetic progesterone 
were used. The natural hormone was prepared from sows’ ovaries by 
the method of Allen and Goetsch (1936). The a form alone and mix- 
tures of a and /? forms were used. The synthetic hormone used was of 
the a form and was donated by E. Merck, Darmstadt. One milligram 
of crystalline hormone is equivalent to one Corner- Allen rabbit unit and 
to one international unit. 

Virgin does were mated and tlien injected witb various amounts of progesterone, 
injections beginning on the twentieth, twenty-fiftli, or twenty-eighth day of gestation 
and being continued either until parturition had occurred or until it had been sig- 
nificantly delayed beyond tlie usual time for delivery (i.e., thirty-two days). The 
results are set forth in Table I, In cases in which 1.0 mg. or less was given per 
day beginning on the twenty-fifth day normal parturition occurred at the usual 
time (9, 10, 11, 63, 64, 65). IVlien 1.5 mg. or 2.0 mg. per day was given, parturition 
was significantly delayed in nine out of ten animals and in one for as long as forty- 
five days. The mechanism of parturition was also disturbed in that the duration 
was -considerably prolonged. In some cases a normal fetus was delivered at about 
the usual time and then at some later time postmature fetuses were expelled. Rab- 
bit 21, for example, delivered one normal fetus and two dead ones on the thirty- 
fourth day and three dead ones early on the thirty-fifth; Rabbit 23 delivered a living 
fetus of normal size on the thirty-third day and three dead postmature fetuses on 
the thirty-fifth day. Tliis is in direct contrast to a normal delivery where only an 

‘Since this paper was presented for publication, experiments on the rabbit in which 
pregnancy was prolonged by injection of progesterone have been reported (Koff, A. K., 
and Davis, M. E. : AM. J. Obst. & Gtnec. 34: 2G, 1937). By the injection of estrin 
in the rabbit, we have succeeded in prolonging the life of the corpus luteum of 
pregnancy as well as that of pseudopregnancy. Parturition is delayed when the corpora 
lutea are so maintained. 
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very tliick, and beginning between the Uventy-Mth and twenty-eiglith 
daj’' large amounts of milk can be expressed from the nipples, the glands 
being at this time indistinguishable from those obtained at the time of 
parturition on the thirtj^-second day. The actual production of milk is 
probabl}'’ due to tlie secretion of a lactogenic hormone by the pituitary, 
but the hormonal factors precipitating the release of this hormone are 
not fully understood. In these experiments the injection of quantities 
of progesterone adequate to interfere witli the onset of labor, appeared 
to have no effect on the secretion of milk. In two animals (18, 19) the 
injections Avere begun on the tAventieth day, but this did not prei^ent the 
appearance of milk at the usual time. HoAveA’^er, in animals in Avhicli tlie 
fetuses Avere retained for a long time (8, 20) the mammary glands re- 
ceded markedly after about the thirty-fiftli day, even though milk could 
be expressed from the nipples at all times after the tAA^enty-fifth day. 
The reason for this has not been determined, but it may be due to the 
fact that the placentas become separated and nonfunctional shortly after 
the death of the postmature fetuses. 

The amount of progesterone necessaiy to prevent or delay the onset 
of parturition appears to be large (1.5 mg. per day) AAdien compared to 
the amount necessary to produce progestational proliferation in the re- 
cently castrated rabbit. It requires only 0.2 mg. (0.2 I.TJ.) per day for 
five daj’-s to accomplish this (Wintersteiner and Allen, 1934), but such 
a quantity is apparently not physiologic, because Allen and Corner 
(1930) found it to be inadequate to maintain pregnancy to term, about 
1.0 unit per das’" (equal to 1 mg. of progesterone) for this purpose being 
necessary. Keceiitly Makepeace, Corner, and Allen (1936) have found it 
requires 1 mg. per day for fiA’^e days to desensitize the rabbit uterus to 
pituitrin (in Autro), and Allen and Heckel (1936) liaA’^e shoAvn that it 
requires 1.5 mg. per day after the fifth day to maintain pregnancy 
changes for an additional five days. These observations make it evi- 
dent that in the rabbit large doses are necessary to bring about condi- 
tions in the uterus optimum for normal implantation. In vieA\" of this, 
it is not surprising that equally large doses are necessary to interfere 
Avith the onset of parturition. These doses are huge Avhen compared to 
those being recommended for clinical use at the present time, but it must 
be openly admitted that the entire question of dose for human needs is 
unsettled. IIoAvever, in clinical eases in Avhich progesterone should 
theoretically ghm benefit but does not, it should not be condemned until 
a dose has been given AAdiich is more in accord Avith animal experimenta- 
tion than those already in use. 

CONCLUSIONS 

The subcutaneous injection of 1.5 mg. (1.5 I.U.) or more of pro- 
gesterone per day in rabbits, beginning as late as the twenty-eighth day 
of gestation, effectively delays parturition in most eases and may pre- 
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Observations were made on tlie mamniar}* glands of all animals. In each case 
lactation began between the twenty-fifth and twenty-eighth day of pregnancy, as it 
normally does in rabbits of our colony, even though injections Avere begun as early 
as the twentieth day. At the thirty-second daj’’ the mammary glands Avere as Avell 
developed as those of untreated pregirant animals at term and copious amounts of milk 
could be expressed from the nipples. In those animals in AA'hich parturition was 
greatly delaj’ed (8, 20, CO), the mammary glands sloAvdy regressed even though milk 
could be readily expressed from the nipples. 

Several animals were autopsied at the conclusion of the experiments and sections 
made of the ovaries to see if there Avas any effect on the corpora lutea but in none 
Avas there any evidence that their life had been prolonged. All were markedly de- 
generate microscopically and in gross they could hardly be recognized. 

DISCUSSION 

These experiments sIioav that progesterone prepared either from pigs’ 
ovaries or sjoithetically from stigmasterol delays the onset of parturition 
in most instances in rabbits if an adequate amount is given. The re- 
sults for the most part are of the same tjqie as those obtained hy Snyder 
( 1934 ) Avho introduced new lutein tissue into the ovaries of pregnant 
rabbits at about the tAventy-fifth daj'^ by the intravenous injection of 
gonadotropic hormone. His thorough-going studies showed in a con- 
vincing mamier that the presence of ncAv lutein tissue at the time of 
expected parturition effectively prolonged the period of gestation to 
about forty days in most cases, although the fetuses appeared to live to 
only about the thirty-fifth day. The fact that our results Avith pro- 
gesterone are similar to those of Snyder makes it apparent that the neAV 
corpora accomplished the delay obtained in his experiments by virtue 
of the progestin produced. 

The results have considerable bearing on the role Avhich progestin 
plays during pregnancy in the rabbit. Many experiments sIioav that it 
is indispensable early in pregnancy, and in the light of these experi- 
ments, it is probable that it is required for nearly the entire span of 
gestation. Castration prior to the tAventieth day results in resorption of 
the embryos and after the tAventieth day in premature delivery (Ham- 
mond, p. 190 ; Courrier, Kehl and Rajoiaud, 1929 ). It is probable there- 
fore that loAvering of the progestin level in the body is responsible in 
part at least for the onset of labor, especially since raising the progestin 
leA’^el (as in the aboA^e experiments) prevents the onset of labor. The 
causes of the onset of labor in the human being may possibly be of simi- 
lar nature even though the corpus luteum of pregnancy is not necessary 
throughout gestation because recent evidence makes it appear that the 
human placenta may produce considerable progestin. 

The behavior of the mammary glands in these experiments is also 
interesting. It Avill be remembered that in the rabbit the alveolar sys- 
tem gradually groAvs during the first three AA^eeks of pregnancy. Then 
during the next few days the alveolae begin to secret, the glands become 
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therapy, Bizard and Jolivet,i however, were confident that arsphenamine therapy 
would have prevented the disastrous results which they obtained following the use 
of quinine iodo-bismuthate in two instances in whicli it was employed: in one, in 
which 20 injections were given to the mother, the child developed syphilides over 
the entire body and died two months after delivery, while in the other a miscarriage 
occurred after more than 10 treatments had been given. Galliots reported a group 
of 27 patients who received intramuscular injections of bismuth hydroxide, resulting 
in S5 per cent live births, while of 29 arsphenamine treated patients in the same 
clinic, 89 per cent live births occurred. Pougetn on the basis of 3 fetal mortalities 
during bismuth therapy, did not consider it as suitable in the treatment of syphilis 
complicating pregnancy. Zakonis has reported a series of 21 pregnant women 
treated with bismuth salicylate, while 5 patients received bismuth and neoarsphena- 
mine. Twenty-six full-term clinically healthy children, 25 of whom were sero- 
logically negative, were reported for the group. Six or more injections were given 
in all but 5 instances. 

Notwithstanding the fact that bismuth therapy of syphilis in preg- 
nancy has been limited, its use has been recommended by a number of 
eminent syphilologists, especially on the strength of its innocuousness, its 
high renal tolerance, its relative freedom from reaction and ease of 
administration. Sehamberg and Wright^® conclude that: “bismuth 
may be successfully and safely given during the period of gestation 
and the period of lactation. Active lesions disappear rapidly, and in 
old cases, if treatment is begun early and continued throughout the 
period of gestation, the pregnancy comes to full term.” 

In the present report a study is made of 34 pregnant syphilitic women 
treated solely with bismuth, in the form of intramuscular injections 
of quinine iodobismuthate. The drug is a red precipitate suspended in 
oil, and, according to Levaditi,® has a bismuth content of 23.85 per cent. 
Quinine iodobismuthate was introduced by Fournier and Gernot in 
1921 and 1922. It received early recommendation by Cabouat® for the 
treatment of syphilis in pregnancy, for which it was also used by Bizard 
and Jolivet.^ 

In a more recent report Oliver and Crawford® give results indicating 
that quinine iodobismuthate is superior to bismuth salicylate in spite 
of its lower bismuth content. They suggest that the quinine and iodide 
may play a role as well as the ionic state of the bismuth. 

MATERIAL AND METHODS 

A total of 34 consecutively registered syphilitic pregnant women re- 
ceived antisyphilitic treatment with quinine iodobismuthate in the form 
of intramuscular injection of 2 c.c. of a 10 per cent suspension in oil. 
Bach cubic centimeter of the drug contains approximately 30 mg. of 
metallic bismuth (N. N. R.). 

All of the women who received treatment had positive Wassermann 
and Kahn reactions. Twenty-eight were colored and 5 Avere Avhite pa- 
tients. A history of antisyphilitic treatment in previous pregnancies 
was noted in only 4 women of this group; it was also observed, liowever, 
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vent it altogether. The fetuses become postmatnre, but do not live 
longer than the thirty-fifth day in ntero. In many instances parturition 
itself is quite abnormal, the time required for delivery of the entire 
litter being several days. 
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QUININE lODOBISOTTHATE IN THE TREATMENT OF 
SYPHILIS COMPLICATING PREGNANCY 

j\Lvrio a. Castallo, M.D., and A. E. Rakoff, A.B., M.D., 

Philadelphia, Pa. 

(From the Department of Obstetrics, Jefferson 2ledical College Hospital) 

N UjMEROUS studies liave shown that s.yphilitic pregnant women if 
adequately treated, Avill be delivered of normal balfies in a Mgh 
percentage of instances. Arsenical tlierap}’- has thus far proved most 
efficacious in continuing the pregnancy to a successful termination. 
Bismuth as an adjuvant following tlie course of arsenical treatment has 
also been widely recommended. The treatment of syphilis in pregnancy 
with bismuth alone has received but scant attention. This method of 
therapy was strongly recommended by Cabouat“ in 1923, only one year 
after the introduction of bismuth treatment for s.vphilis. 

A re\’iew of the available literature discloses lelatively few reports, chiefly 
from French clinics in which bismuth alone was employed in the treatment of 
syphilitic pregnant women. Cabouat® reported favorably on the treatment of 
four pregnancies with trepol (tartrobismuthate of Na and K), neotrepol, and 
quiniobismuth, in wliich four full-term living, babies resulted, one of which was 
syphilitic. Le Louer and Galliotr after treating 13 women, 10 by intravenous injec- 
tion of colloidal bismuth, and 3 63 ’' intramuscular injection of the In^droxide of 
bismuth, conclude that the results compared well with those noted with arsenical 
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birtlis in more than 96 jser cent of the pregnancies^ while among the untreated 
mothers only 69.1 per cent had live babies (Chart 1). 

An analysis of the six cases which resulted in stillbirths (Table II) indicates 
that syphilis was the only attributable cause of the fetal mortality in o instances, 
while in the sixth case in which there wjis a premature onset of labor in the 
seventh lunar month with a breech presentation followed by breech extraction, both 
syphilis and excessive birth jn-essure were given as possible causes of fetal death. 


Table I. Kesults of Treatment With Quinine Iodobismuthate 
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that no fetal mortalities resulted from tliese pregnancies. Previous 
stillbirths or miscarriages were noted in 8 or one-third of the 24 multi- 
gravidas of this series. 

Antisyphilitic treatment was given at weekl}’ intervals from the 
time of registration until the termination of the pregnancy, except in 
those instances in which the patient did not return regular!}^ for treat- 
ment. A total of 205 intramuscular injections of quinine iodobismuthate 
were given to 34 pregnant patients. Twenty women received six or 
more treatments. Only 12 patients, however, started treatment prior 
to the sixth lunar month of gestation. The largest number of injections 
given were 17, which were administered to two patients. 

RESULTS OF TREATMENT 

The outcome of the pregnanc}- among the .34 pregnant syphilitic women who were 
treated with quinine iodobismuthate alone is given in Table I. It will be seen 

LIVE BIRTHS 


|. NO TRCATMENT* 

6^-1% I 

65 PATIKKTS 

l-auiNINE IOOO-61SMUTHATE 6or MORE TREATMENTS 

80 . 0 ?; ’ I 

20 PATISHTS 

3 NEOftRSPHENAtHNE 6 or MORE TREATMENTS* 

^6-7?; “■ ] 

44 PATIXHT3 

4- ACETYL ARS AN 6 or MORE TREATMENTS* 

29 P4TIEN18 

Chart 1. — Comparative efficacy of quinine iodobismutliate, neoarsphenamine, and 

acetyl arsan. 

that 6 (17.6 per cent) of the patients were delivered of stillbom babies. The re- 
maining 28 women (82.4 per cent) had live births. Among the latter group one 
neonatal death occurred, while another child displayed evident signs of syphilis in 
the form of bullous skin lesions and ‘ ‘ Snuffles ’ * during the neonatal period. 

Only 26 or 76.5 per cent of the total group were discharged with living ap- 
parently healthy children. Of the 12 cord blood Wassermann reactions taken among 
this group, 4 were positive, 6 were negative, and 2 were anticomplementary. It is 
the present concensus, however, that the result of the cord blood Wassermann reac- 
tion is of little significance; a positive result is an indication for further study 
of the baby, while a negative reaction does not eliminate the possibility of con- 
genital syphilis. 

Among a total of 20 women (Table I) who received 6 or more treatments with 
quinine iodobismuthate, 4 (20 per cent) had stillbirths; while among the 12 women 
who started treatment before the sixth lunar month, 3 (25 per cent) had still- 
births. In a previous study from this clinic, we3 demonstrated that six or more 
treatments during pregnancy with neoarsphenamine or with aeetylarsen insured 
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The conflicting results of the clinical trial of bismuth preparations 
in pregnancy is evident from the review of the literature given below. 
The excellent results of treatment with bismuth salicylate, as reported 
by Zakon,^® are not in agreement with the results of the present study; 
in view of the clinical experience of Oliver and Crawford® indicating 
that quinine iodobismuthate is superior to bismuth salicylate in the 
treatment of syphilis. 

Since early and energetic treatment of syphilis in pregnancy may 
mean the difference between a living and a dead baby, intravenous 
arsenical therapy is to be desired in every case except where definitely 
contraindicated. In the usual dosage the arsenieals are tolerated as 
well, if not better, by the pregnant woman, than by the nongravid 
syphilitic patient. 

When used in conjunction with the arsenieals, it cannot be denied 
that bismuth is of value in the treatment of syphilis in pregnancy. After 
a series of arsenical treatments it affords a safe and convenient method 
of continuing antisyphilitie treatment while the patient is given a rest 
before further arsenical administration. It deserves, especially, to he 
used simultaneously with arsenieals in syphilitic women who present 
themselves in the last weeks of pregnancy. 

Abortifacient effects, due to bismuth, especially when combined with 
quinine, have been suggested as a contraindication by Bizard and 
Jolivet,^ Juliusberg,® and by Pouget.^^ This belief has not received gen- 
eral confirmation by other workers using bismuth alone, or bismuth as 
part of mixed treatment. In the present study not a single abortion or 
miscarriage occurred in spite of the observation that treatment was 
started with quinine iodobismuthate prior to the fourteenth week in 3 
instances, and earlier than the twenty-eighth week in 23 instances. That 
no pregnancy was terminated earlier than the seventh lunar month may 
well be taken to indicate some protective influence exerted by treatment 
with this drug. 

SUMMARY 

1. A group of 34 pregnant syphilitic ivomen were treated with quinine 
iodobismuthate by the intramuscular injection of 2 e.c. of a 10 per cent 
suspension in oil once a iveek. 

2. Only 26 or 76.5 per cent of the total group were discharged with 
living apparently healthy children. Six babies were stillborn, one died 
neonatalljq while another developed evident signs of sjqihilis. 

3. Among 20 women who received 6 or more treatments, 4 (20 per 
cent) had stillbirths, while among 12 women in whom treatment was 
started before the sixth lunar month, 3 (25 per cent) had stillbirths. 
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DISCUSSION 

Quinine iodobismutliate affords but little protection in successfully 
carrying a gestation to term as compared witli -women who received no 
treatment. In our hands it proved to be far inferior to neoarsphenamine 
and acetylarsan in similar groups of patients. 

The results of Cabouat’ and others indicate that treatment with bis- 
mutlp if started early in pregnancy, will offer adequate protection. This 
is frequentlj' impossible in the ordinary clinic, wliere the majority of 
registrations occur in the last trimester. Further, it was noted that the 
results among patients wlio received more than 6 treatments with 
quinine iodobismutliate were no better than tliose obtained for the 
group as a Avliole. Early institution of treatment did not appear bene- 
ficial, a factor wliicli is knovm to be of definite advantage in arsenical 
therapy. 

It is probable that the failure of treatment in pregnancy by intra- 
muscular injections of oil suspensions of bismuth alone can be attributed 
largely to its relatively slow absorption. In this re.spect the choice of 
quinine iodobismutliate was perhaps ill chosen for the present studj'- in 
spite of its recommendation by earlj’- workers. As pointed out by 
Levaditi,® taking into account its feeble bismuth content in comparison 
with other bismuth preparations, quinospirol is to be recommended 
especiallj^ for courses of consolidation rather than for a treatment of 
attack. ’ ’ 

The investigation of Sollman, Cole and Henderson^* indicates that 
bismuth preparations in oil suspension are absorbed less rapidly than 
those in oily solution, while the water soluble preparations are absorbed 
more rapidly than the latter. It has been demonstrated by Eaiziss, 
Severac, and Moetseh^^ that the oil soluble compounds are onlj^ slightly 
more toxic than those in suspension, while those dissolved in water are 
considerablj^ more toxic. It would seem that oil soluble preparations 
would be more suitable for the treatment of sypiiilis in pregnancy. 

In addition to the question of absorption, the extent of placental 
transmission of bismutli is of practical importance in the protection of 
the fetus. The experimental work of Pack, Scharnagel, and VeaP® in 
pregnant rabbits and cats has demonstrated that with the usual thera- 
peutic doses the amount of bismuth transmitted through the placenta 
is practicallj'- nil. Although bismuth was demonstrated in the fetal 
kidneys after the administration of toxic doses, it was found that path- 
ologic changes were not induced until the amount of bismuth introduced 
into the pregnant animal approached 60 times the therapeutic dose for 
human subjects. More recently a small but irregular elimination of 
bismuth in the human uterine secretion during tlie course of therapy 
has been demonstrated by Durel and Manin.”* 
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tliat otlier effects are produced by such treatment, it is safest to assume 
that beneficial results are derived from the heat created, and solely 
from the heat. 

An understanding of tlie basic principles underlying the application 
of this form of tlierapy is important in considering the manner in which 
the effects are produced. The temperature rise is caused by the flow 
of short-wave current within the liody. The wave in its passage, if it 
be an alternating or oscillating current, dissipates energy and produces 
heat. This can be explained by the manner of the electrical or molecular 
disturbance which takes place under tlie influence of the impressed 
voltage. As the current flow's, the molecules are distorted, first in one 
direction and then the other j in effect, there is a vibration of these mole- 
cules, the vibratory rate being at the same frequency as the oscillating 
rate of the applied current and tlie intcrmolecular friction caused by 
this motion produces heat in the mass of tissues. 

With ordinary diathermy current, the vibrations take place at tlie 
rate of only 600,000 to 1,000,000 per second, and because of this rela; 
lively low' oscillatory rate, direct metallic skin contacts are required to 
introduce the energy into the body. 

But when currents of extremely high frequencies are applied, such 
as those of short-w'ave length, the displacement of vibratory rate of the 
molecules w'ill run from 121/-^ to 30 million per second. Because of 
this very high frequency, w'e are able to introduce tlie current into the 
body w'ithout direct metallic contact. 

In actual application of short-wave currents, there are two methods 
of introducing the energy into the body. One is commonly known as the 
condenser field method (pads) and the other as the magnetic field (in- 
ductance cable). 

With the condenser field method, the metallic element in the in- 
sulated applicator pads is separated from the patient’s skin by rub- 
ber or other insulation, and these metal j^lates together w'ith the pa- 
tient’s skin form a condenser of small capacity. This small capacity 
w'ould offer a tremendous impedance (or resistance) to the relatively 
long-w'ave lengths, such as are used in medical diathermy and such 
current would not flow. However, w'lien the frequency is high enough 
(10 million or more oscillations per second) these capacities or con- 
densers offer a negligible impedance, and tlie current flow's freel.y from 
tlie metal plates through the insulating materials to the patient’s skin, 
then through the intervening tissues, and out through the other con- 
denser pads. Heat is created in the intervening tissue structures 
through the molecular activities engendered, as previously described. 

If we remember that the human body consists of a multiplicity of 
cells of varying electrical charaeteristie.s, it may be reasonably c6n- 
sidered to form many minute eondenser.s, often w'ith resistances m series 
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4. From a comparison with other groups of S 3 ’’philitic pregnant women 
observed in this clinic it is concluded that quinine iodobismuthate af- 
forded little protection to the pregnancy, and was markedly inferior to 
arsenical therapjL 
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SHORT-WAVE THERAPY IN GYNECOLOGY AND OBSTETRICS 
Experiences With One Hundred Twenty Cases 
Edward G. Waters, M.D., Ph.B., P.A.C.S., Jersey City, N. J. 

(From the Margaret Hague Maternity Hospital) 

' I ’HE application and use of oscillatory electrical current of various 
frequencies in the different fields of medicine and surgery has been 
an extremely interesting excursion to watch. That it has been of value 
is attested by its steadilj^ increasing application and various attempts 
to augment the scope of the differing phj’^sical procedures akeady in 
use. Within recent j’^ears Avaves of very high frequency, variously 
Imown as short Avave, ultra-short AvaA'^e, radiotherm)’’, etc., have largelj'^ 
supplanted the interest in diathermj’^. It is rather obvious from the 
literature that some of the over-enthusiastic operators have confused 
therapeutic claims Avith indisputable results, but in spite of this rather 
human trait it is important that we evaluate this convenient and seem- 
ing practical method for producing deep-seated heat in any part of the 
body. Although claims have been made, notably by foreign Avriters, 
that the short-Avave current produces phj’-siologic effects other than heat, 
it has been difficult, in fact essentiallj’- impossible, to prove such state- 
ments. Therefore, Avhile one maj’- not forthAvith dismiss the possibility 
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is found extremely convenient in treating irregular contours of the body 
^sucli as a shoulder, neck, joints, etc., where phj^sieal structure makes 
application of the condenser pads difficult. 

These two methods are described because one will be found more 
convenient for certain applications. It is doubtful if there is any thera- 
peutic difference in the effects produced. 

While I have spoken of the tendencj’^ to create greatest heat in the 
tissues of greatest conductivity, it is doubtful if practical differential 
heating can be accomplished and controlled due to the temperature 
equalizing effects in the tissues of heat conductivity and blood flow. In 
practice, one must assume that all body structures, lying between the 
plates of the condenser applicators or within the field of the inductance 
cable, must have temperature elevations of varying degree and duration. 

Our interest in the possibilities of sliort-Avave therapy in obstetrics 
and gynecology was aroused by its presumed ability to produce heat 
for conditions and in locations otherwise inaccessible to it in the usual 
form. In the several conditions herein reported it had long been felt 
that if heat could be applied adequately, safely, and easilj’’, much benefit 
would be derived. It was decided to use short-wave therapy in such 
conditions as might conceivably benefit from tissue heat and the physi- 
ologic tissue changes resulting therefrom, and a course of therapy 
planned. All of the treatments were given on patients in the hospital 
and given under careful supervision and observation. Accurate records 
were kept, not only of the time intervals, the number of treatments, 
the obvious effect as determined from the clinical chart, and the eventual 
outcome, but also of the patient’s response to tins type of therapy 
so far as it concerned her subjective symptoms and most especially, pain 
relief. Many of tlie early treatments were given by one technician, 
although no highly trained operator is needed. Tlie procedure was ap- 
plied in different conditions encountered where application of heat- 
might be expected to arouse local or general beneficial response. Nothing 
was expected over and above the ability of the modality to produce heat 
in the area treated. 

RESULTS 

Sixty-four patients wlio presented as the outstanding symptom infected and foul 
loeliia, were observed and treated with short-wave therapy. Many of these were 
accompanied by tenderness of the uterus, and several were complicated by very 
high temperature and pelvic pain. Upon instituting short-wave therapy, it was 
noted that there was a marked increase in the lochia after the first or second 
treatment, subsequent to wluch there was a rapid or gradual change to normal. 
■Where pelvic pain and uterine tenderness had been an outstanding symptom, the 
patient invariably reported symptomatic improvement. The foul lochia cleared in 
all but 4 of these G4, and in 2 cases the patient’s condition progressed to general 

sepsis. 

Seven of 8 cases of subinvolution of the uterus responded promptly to therapy, 
although 3 patients had been treated by the usual oxytocics ivithout response. In 
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and ill parallel. Tlins, when deaHiig with a short-wave current, one may 
assume that once introduced into the body, the current will divide it- 
self between resistive and capacitative paths and that the heat so created 
may be partly attributed to combinations of effects, viz., first a resistive 
heating in the resistive paths plus heating due to losses in manj’ minute 
condensers. 

We can visualize further freest passage of these currents through 
paths of low resistance, such as muscle, the vascular organs of the 
viscera, and the immediate subcutaneous tissues with tlieir free periph- 
eral circulation, and we can visualize that the current will tend to jump 
around or over the highly resistive tissues, such as bone, cartilage, fascia, 
etc., due to the condenser effect induced by these semi-insulators. 

With the assumption that the freest current flow will take place 
in the good conductors (that is, the highly vascular moist tissues, the 
blood sti’eam, etc.), whereas lesser current will flow in the semi-insulating 
tissues, we may presume that currents of very short-wave length (or 
very high frequency) will tend to seek out and flow freest through the 
most conductive structures. This may explain the apparent localization 
and beneficial elfect on infected areas where edema or high aqueous con- 
tent would create a low resistance, highly conductive path. 

As previously stated, with’ the condenser field method, the current 
must flow from one applicator through all intervening structures and 
out through the second applicator.' This is somewhat at variance with 
the second method of introducing short-wave currents into the body, viz., 
the so-called magnetic field or inductance cable applicator. 

With the cable, heating is effected not by current passing through the 
bodjq but rather by the flow of secondary current induced in the body 
as the current flows in the coiled-up cable near or on the mass of tissue 
being treated. 

Current from the generator is conducted through a flexible, heavily 
insulated cable which is either wound around the part to be treated 
or placed in the form of a flat “pancake” over the tissue where heat is 
desired. 

Within the coiled cable, an alternating magnetic flux is set up by 
passage of the current. When a conductive body is placed in or near 
the coil, an electromagnetic force is induced which causes eddy currents 
of the same frequency as the current in the cable to flow in conductive 
parts of the body mass. 

These eddy currents do not have to flow ihrough intervening struc- 
tures, but rather will they circulate within the various tissues. The 
greatest current will tend to flow and consequently greatest heat will 
be produced in the more conductive structures, without unduly heating 
the skin. Because of its flexibility and ease of application, the cable 
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one case there •was a marked increase in bleeding amounting to liemorrliage, and 
this patient was subsequently found to have a large intrauterine piece of retained 
placenta. 

In 10 cases of dysmenorrhea treated, the results were less startling. Mindful 
of the many possible causes of dysmenorrhea, it is not surprising that 4 failed 
completely of relief. None of these 4 showed gi’oss pelvic abnormalities to account 
for the dysmenorrhea. In the 6 patients who had complete relief, the pain recurred 
in 4 at subsequent menstrual periods. However, in 3 of these 4 repetition of the 
treatment again effected temporary relief. 

The most constant results were obtained in myalgias of the extremities, back, 
and neck, where the response was early and permanent and with a minimiim 
number of treatments. These were in keeping with our knowledge of the response 
of myalgias of various forms to any type of heat therapy, wherein the amelioration 
of pain and tenderness depends largely upon heat effects of counterirritants, 
plasters, poultices, and similar forms of tissue heating applications. 

The 12 cases of breast abscess recorded gave better results than the figures 
indicate. Seven of these came to incision and drainage, but the subsequent course 
could be fairly described as being less painful and associated with more rapid 
convalescence than one would ordinarily expect. Two cases ruptured before incision 
was made during the course of treatment, and in each instance there was a rapid 
subsidence in the infective reaction in. the breast itself. In three instances in- 
flammatory conditions in the breast, diagnosed clinically as breast abscess and show- 
ing marked tenderness, redness, induration of tissue, pitting edema of the overlying 
skin, and systemic reaction in the form of fever and headache, subsided after 
persisting treatment ■n'ithout incision and drainage and gave no subsequent trouble. 

Ten patients -with phlebitis -were treated and clinical cure effected in 9 of these 
10. The average period of disability was not much shorter than with other foms 
of therapy, but the relief to the patient came earlier and was more definite and 
lasting than those observed and treated by other methods. Analgesics were dispensed 
■N^dth in nearly all cases after the third treatment. 

There was no increase in systemic temperature in any of the cases treated at the 
completion of any given treatment. Mfliere any change in temperature was noted, 
it was in a downward direction. 


COMMENT 

The clinical impressions gleaned from this group of cases indicate 
that shortAvave therapy is of real service in gynecology and obstetrics. 
An •understanding of the patient and her condition, complemented by 
thorough appreciation of the physiologic changes induced by such 
treatment, is imperative before instituting therapy. The prompt and 
favorable response of the patient and the amelioration of pain in such 
diverse conditions as parametritis, myalgia, and phlebitis are too definite 
to be lightly dismissed. There -were no unto'ward reactions nor compli- 
cations due to the use of short-wave therapy in any of the cases observed, 
including those in which no benefit was obtained. The meteor length of 
the short wave used seemed to be of no clinical importance. There was 
no change in systemic temperature. Frequently, there was a marked 
improvement in the patient’s general condition which -was difficult to 
ascribe to the treatment; the intervention of psychic factors frequently 
plays a role in therapy of this form. 
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Phlebitis 10 9 2S 14.2 IG .3G 21.4 1 19 7.2 9 Relieved com- 

pletely 

1 Improved 



po'Stpartum hypertension following a normal 

PREGNANCY 

Harry ]\Ieyer, M.D., New Orleans, La. 

(From the Ohstetrical Out-patient, Department of Tonro Infirmary) 

TT YPERTENSION, observed at the routine examination six weeks 
postpartum, is not unusual, since it is frequently found in cases of 
nephritis, essential hypertension, or following certain toxemias of preg- 
nancy. These increased pressures continue for a variable period of time, 
usually six to ten weeks, after which they return to normal, unless some 
degree of permanent kidney damage is present. On the other hand, post- 
partum h 3 '^pertension after a perfectly normal pregnancy is an unusual 
condition and, up until the present time, it has been noted in the litera- 
ture only once. 

This condition was first called to our attention in 1934, when two pa- 
tients presented themselves at the clinic in one afternoon. Several weeks 
later, I came across an article* dealing with the subject under discussion. 
After careful searching of the literature, no other reference was found. 
The purpose of this paper is to call attention to the existence of this 
finding, and to give the results of the investigation carried out, in an 
attempt to throw some light on its cause. The following statistics were 
obtained from the Out-patient Obstetrical Department of Touro In- 
firmary for the eleven month period from August 1, 1935 to Julj'^ 1, 1936. 

Incidence, — During the aforementioned period, 490 patients received the routine 
six weeks postpartum examination (279 white and 211 colored). Of this number, 23 
cases, all colored, revealed postpartum hypertension after an apparently normal 
pregnancy. The incidence therefore is 1 in 21 or 4.6 per cent, as compared to Stout's 
reported incidence of 17.2 per cent. The latter's group, however, includes both white 
and colored patients, while as yet I have never seen a white woman display this 
phenomenon. 

Age. — The age varied considerably, the youngest being seventeen years, the oldest, 
forty-two years, and the average, twenty-eight years. The group from twenty-one 
to thirty-one years comprised 56 per cent of the series. 

Parity. — The series is composed of 4 primiparas (17.4 per cent) and 19 multiparas 
(82.6 per cent). Of the multiparas, there were: 

Gravida 2 — 1 Graidda 5 — 2 

Gravida 3 — 4 Gravida 6 — 2 

Gravida 4 — 3 Gravida 7, 8, 9, 11, 12, 13, and 15 — ^1 each 

Stout’s series consisted of 26.8 per cent primiparas and 73.2 per cent multiparas. 

Period of Time Patients Were Observed During Prenatal Period . — ^IVhen the pa- 
tients in this series first enrolled in the prenatal clinic, 4 (17.3 per cent) were in 

‘Stout, M. L.: Am. J. Obst. & Gynec. 27: 730, 1934. 
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Tlie ease of application is notable. In all forms of pelvic patholog.y 
requiring treatment, the transabdominal application of pads was used., 
]\Ian 3 " of the mjmlgias may be treated by the condenser field method 
using pads but in general are more eonvenientl.y managed with the 
inductive cable applicator. Both methods were used in tliis series. 
The reaction of the patient to this form of therapy is extremely inter- 
esting. Although at first a few were fearful, the majority were tre- 
mendously interested and almost invariably liked tlie treatment. The 
early pain relief undoubtedly accounted for the patients’ favorable 
mental response. 

The brief treatment time, which averages but fifteen minutes, the ease 
and safety of application offer advantages not to be found in other forms 
of heat therapy. No specialty trained personnel is needed. There is 
scant danger of contact or spark burns with pads transmitting wave 
lengths under 20 meters, although accumulations of perspiration drops 
under condenser-field pads is guarded against by interposing an ab- 
sorptive cloth. 

The treatment time averaged fifteen minutes, the frequency one to 
three times a day. Treatments were continued until relief seemed perma- 
nent or until it was felt that persistence in lieat therapj’- was useless. 
Beneficial effects were noted in from two to seven treatments. Except- 
ing phlebitis, those conditions responding favorably required five days 
or less for satisfactoiy completion of therapy. 

SUMMARY AND CONCLUSIONS 

1. The theoiy and principles of short-wave therapy are considered. 

2. The practical results in 120 cases are recorded. 

3. Rigid adherence to valid indications and careful recording of ex- 
periences is urged, to properly evaluate the worth of the modality. 

4. For the present, the beneficial results obtained are credited to the 
deep heat created only. It is not a “cure-all.” 

5. From our experiences, we believe short-wave therapy an exceed- 
ingly important method of treating certain gynecologic, postpartum, and 
postoperative conditions. We regard it as a A^aluable adjunct to present 
therapy. 

39 Gifford Avenue 


Wood, J., Sabioncello, E., and Breiva, I.: Granulosa Cell Tumor of the Ovary. 
Bol. Soc. Cliilena de obst. y ginec. (Buenos Aires) 2 : 129, 1937. 

The authors revieir the literature and report a case of granulosa cell tumor of 
the ovarj'. The treatment was operation followed by radiotherapy. Two and one- 
half j'ears later the patient is in good health. 


Mario A. Castaei.o. 



152 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


abnormal systolic pressure, the extremes being 134 and 200. Seven (30.4 per cent) 
were between 130 and 1.40; 15 (65.2 per cent) were between 140 and 180, and 1 
(4.3 per cent) had a pressure of 200. 

An abnormal diastolic pressure was found in 21 cases (91 per cent), ranging 
from 90 to 146. Eleven cases or 52.3 per cent were in the 90 to 100 group, 7 or 
33.3 per cent in the group from 100 to 120, and 3 or 14.2 per cent ranging from 
120 to 146. 

It is interesting to note here that in three cases the pressure did not reach its 
maximum at six weeks. In Case 43589, the pressure at the postpartum examination 
was 136/92: four weeks later it had risen to 150/114, the rise being gradual and 
persistent. However, at the medical examination which was done forty-four weeks 
postpartum, the pressure was 118/80. Case 77739 showed a pressure of 162/80 
six weeks postpartum; one week later it was 168/100, and the following week 
154/110. Two weeks later (ten weeks postpartum) the pressure was 128/84 and 
it remained normal thereafter. She liad received no treatment. Case 82348 had 
a blood pressure of 140/84 six weeks postpartum. One week later it was 142/90; 
the following week, 134/96. It returned to normal thirteen weeks postpartum. 

Beturn of Blood Pressure to Normal: In most cases, a medical examination was 
not made until some time after delivery, so that a variable period of time intervened 
between the six weeks postpartum examination and that done in the medical clinic. 
For this reason, it is impossible to state exactly when the pressure returned to 
normal. Only in 8 cases was it definitely established that a normal pressure was 
finally attained during this study. 

BLOOD PEESSURE AT 6 WEEKS EXAJf. 


2 cases reached normal 7 weeks postpartum 136/96; 144/90 

1 case reached normal 9 weeks postpartum 144/96 

' 1 case reached normal 10 weeks postpartum 162/80 

1 case reached normal 12 weeks postpartum 136/96 

1 case reached normal 13* weeks postpartum 140/84 

1 case reached normal 14 weeks postpartum 134/96 

1 case reached normal 44 weeks postpartum 136/92 


♦After thyroidectomy for toxic adenoma. 


Of the remaining 15 cases, 3 did not report for medical examination. The other 
12 still had hypertension when examined. An analysis reveals : 


CASE 

MEDICAL EXAMINATION MADE 

BLOOD 

pressure 

144-805 

6% weeks postpartum 


141-848 

8 weeks postpartum 

172/120 

40067 

9 weeks postpartum 


139-142 

12 weeks postpartum 

188/124 

62333 

14 weeks postpartum 

142/98 

90419 

15 weeks postpartum 

192/112 

25230 

22 weeks postpartum 

178/110 

140-263 

31 weeks postpartum 

138/88 

141-335 

34 weeks postpartum 


89344 

36 weeks postpartum 

142/100 

22154 

39 weeks postpartum 

172/98 

68518 

40 weeks postpartum 

170/110 


LaVaratory Bata. — 1- The Wasscrmann Bcaction: All 23 cases had a Wasser- 
mann done; only in 2 patients was it positive, and then only weakly so, being oo'’- 
plus. Some years previously, however, it had been three-plus. Of the remaining 
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first trimester of pregnancy, 14 (60.8 per cent) in the second, and 5 (21.7 per cent) 
in the third. The least number of prenatal visits a patient made -vvas 3, and the 
greatest number, 16. The average number of visits made to the prenatal clinic was 9. 
Nineteen patients (82.6 per cent) made 6 to 16 visits. 

Blood Pressure During Pregnancy . — On our service at Touro Infirmary, we con- 
sider a systolic pressure of 130 and over and a diastolic of 90 and over, as abnormal. 
Sixteen patients of the series neither during pregnancy nor labor exhibited an ab- 
normal pressure at any time. The remaining 7 cases did go slightly above the normal 
mark occasionally, but due to the marked increase postpartum, these cases are added. 
An analysis of this latter group reveals: 


Case 136-967. — Enrolled when twelve weeks pregnant. Blood pressure 130/70; 
at second visit two weeks later it was 134/80; for the following nine to ten weeks 

112-120 

her pressure ranged from — — — ; when twenty-five w’eeks pregnant, her pres.sure 

70*80 


was 140/80, after which it returned to normal with no treatment, and remained 
so, even through labor. At the postpartum examination, her pressure was 134/96. 


Case 25230. — Enrolled when about sixteen weeks pregnant. Blood pressure was 
entirely normal until patient was thirty-six w’eeks pregnant, at w'hich time it rose 
to 120/94. One week later it was 134/94, the following week, 120/94, and the next 
week 112/80. Thirteen days later, she went into labor, the blood pressure rising 
to 148/90, At the postpartum examination, it was 160/146. This patient gave a 
history of having had hypertension four years previously, following a miscarriage. 

Case 139-142. — ^When this patient was twelve weeks pregnant, an electrocardio- 
graphic reading was done, and evidence of myocardial damage found. Diagnosis: 
Congenital heart disease (patent ductus arteriosus). The blood pressure at tliis 
time was 118/64. Maximum blood pressure during pregnancy was 134/84. (No 
other information available.) During labor, 140/80, Six weeks postpartum it w’as 
176/110. 


Case 90419. — Em-olled when twenty-four weeks pregnant. Blood pressure nor- 
mal until four weeks later, when it rose to 132/85. It remained abnormal for six 
weeks, the maximum reading being 136/88. For the remaining six weeks, the pres- 
sure varied from a low of 108/70 to a high of 128/84. No blood pressure reading 
was made during labor. At the postpartum examination the pressure was 180/110, 
Case 140-263. — Enrolled when thirty-five weeks pregnant. Blood pressure at this 
time was 114/60. The following week it Avas 130/80. She was given a salt-free 
diet and the succeeding tAvo Aveekly readings showed the pressure to be 116/70 and 
110/60. The pressure Avas not recorded during labor. At the postpartum examina- 
tion it AA'as 174/100. 


Case 90076. — Patient enrolled AA’hen tAventy-six Aveeks pregnant. Pressure 
110-120 

■■ until six weeks later, AA'hen it rose to 140/82. The next three A'isits re- 


vealed pressures of 148/88, 138/66, and 120/90. The only form of treatment Avas 
a salt-poor diet. For the last four w'eeks of pregnancy, it rose to 160-94. At the 
postpartum examination it was 156/104. 


Case 106-619. — ^Patient enrolled AA'hen tAA'enty-five Aveeks pregnant. Blood pres- 
120-128 

sure ranged from — yg^gg — until tAVO days prior to onset of labor, when it rose to 

128/90. The following day it Avas 134/90. No pressure reading A\-as taken during 
labor. Six AA'eeks postpartum, it was 170/110. 

Postpartum Examination. — Hypertension: It was amazing to note the marked 
increase in pressure in some of the cases. All 23 patients in the series showed an 



154 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


Patients in This Series Who Are Pregnant at the Present Time. 

Case 90076. — Blood pressure was 156/104 at the six weeks postpartum examina- 
tion. She did not return for medical examination and how long the hypertension 
persisted is not known. She is at the present time twenty-five weeks pregnant and 

1 1 ^ 98-118 

her pressure has ranged from — ^ — 

HO 12G 

Case 68518. — Blood pressure ranged during last pregnancy from — — . Six 

weeks postpartum it was 178/140. At the medical examination done wlien forty 
weeks postpartum it was 170/110, At present she is about thirty- two weeks preg- 

u. , , . , . , . 130-144 

nant and her pressure has been persistently high, ranging from — 8o”gO — • 

patient is in her seventh pregnancy and apparently is a chronic nephritic. 

Case 77739. — Blood pressure normal during pregnancy. At six weeks post- 
partum examination it was 162/80. Two weeks later, diastolic pressure rose to 110. 
Pressure returned to normal thirteen weeks postpartum. At the present time this 
patient is about twenty-seven weeks pregnant. Her pressure has ranged from 
96-110 
50-70 ■ 

SUMMARY 

1. Twenty-tliree eases, all colored patients, of postpartum hypertension 
following apparently normal pregnancy are described. 

2. The incidence was found to be 4.6 per cent of all the postpartum 
cases examined, both white and colored. 

3. Fifty -six per cent of the series were between twenty-one and thirty- 
one years of age. 

4. 82.6 per cent of the patients were multiparas. 

5. The average number of prenatal visits made was 9. 

6. Sixteen patients in the series had blood pressure readings lower 
than 130/90 during pregnancy. The remaining 7 cases are added due 
to the marked rise postpartum. An analysis of this latter group is given. 

7. All patients revealed increases in pressure at the routine six weeks 
postpartum examination. 

8. Only in 8 patients in tlie series was it definitely established that a 
normal blood pressure was eventually reached. 

9. The results of the laboratory work are showi. 

10. Postpartum medical consultation showed definite organic disease 
in 9 cases. 

11. Three patients in this study have become pregnant again, and an 
analysis up until the present time is given. 

CONCLUSIONS 

Hypertension, following normal pregnancy, is a relatively unstudied 
problem, since it has appeared in the literature only once previously. 
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21 patients, 3 had received anti-syphilitic treatment during the recent pregnancy 
because of a previous positive reaction, or because of a liistory of having taken 
anti-syphilitic treatment at some other time. The latter is .routine in our clinic 
to avoid any possible latent infection from escaping treatment during pregnancy. 

2. Fiscliherg Concentration Test: This test was done on 16 of the patients. In 
10 cases, it was low, the urine concentration never reaching the normal, 1.024. The 
remaining G cases revealed perfectly normal tindings. 

3. Flienolsulphoncplithalein Excretion : Nineteen patients reijorted for this test. In 
7 cases, it was 50 per cent or below for two hours. Three of this particular group 
also had a slightly subnormal Pischberg; 2 had normal Pischberg, and the remain- 
ing 2 patients had no concentration test done. On the other hand, in 6 cases of low 
urine concentration, the phenolsulphonephthalein excretion was normal. 

4. Intalce and Oxitpnt: Of the tests done in 10 patients, 8 were normal. The 
other two, however, were far below i^ar, the output being IS per cent and 30 per cent 
of the intake (Gases 89344 and 62333). In both of these cases, the concentration 
test was normal, while the phenolsulphonephthalein excretion in the first case was 45 
per cent, and normal in the latter case. 

5. Blood Chemistry : This was j)erformed on 18 patients, 15 of which were 
normal. The other 3 (Cases 102-504, 68518, and 25230) showed abnormally high 
uric acid content, being 6.12, 5.68, and 5.33, respectivelj'. 

6. Blood Piaturc: Blood counts were done on IS patients; of this number, 6 
had red cell counts of less than 4,000,000. Si.x also had a hemoglobin content of 
less than 70 per cent. None of the latter were in the former group. 

Medical Examination. — Only 19 patients of the group presented themselves at 
the medical clinic for examination. Nine cases revealed sufficient evidence upon 
physical examination for a diagnosis to be made. These are: 

Case 23632 hlild hyperthyroidism 

Case 25230 Arteriosclerosis; possible chronic nephritis 

Case 139-142 Congenital heart disease 

Case 141-335 Arteriosclerotic heart disease 

Case 77739 Hyperthyroidism 

Case 82348 Syphilis; toxic adenoma 

Case 22154 Heart disease; arteriosclerotic vs syphilitic; chronic nephritis 

Case 62333 Toxic adenoma 

Case 40067 Hypertensive heart disease 

The following patients had no medical examination and the diagnoses given are 
merely made from the data available: 

Case 136-967 Sypliilis 
Case 90076 Syphilis 

Case 106-619 Syphilis; possible chronic nephritis 
Case 47078 No diagnosis made 

The remaining 10 cases had a physical examination but no evidence of any pathol- 
ogy, so that diagnosis was only possible from the laboratory data. These were: 


Case 91300 
Case 102-504 
Case 43589 
Case 68518 
Case 142-464 
Case 140-263 
Case 89344 
Case 144-805 


rPossihle chronic nephritis 


No diagnosis could be made in Cases 141-848 and 90419. 
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to the growing products of conception and possibly a slightly increased activity of 
the thyroid gland. DeLee’s only comment is that there is an increased basal metabo- 
lic rate during normal pregnancy, without hyperthyroidism. Hughes reports the 
largest number of basal metabolic readings, a total of 1250. His figures show a 
small increase at the sixth week of pregnane 3 '^, followed by lowered readings in tim 
second, third, and fourth months; then, a gradual rise to a plus quantity, with a 
majority of tlie readings within normal limits, and in the last trimester an increase 
of plus 15 to 25 per cent. (This article seems to be the most complete in the liter- 
ature from the clinical aspect.) 

Supporting the theory of increased protoplasmic tissue as the cause for higher 
basal metabolic readings, Cornell and Baer report an abnormal rise in the basal met- 
abolic rate during pregnancy, with a wide and nonconstant variation. The}’ believe 
the death of the fetus in late pregnancy can be detected by a' lowering in the 
maternal basal metabolic rate compared with the average of their series. This re- 
sult thej’ attribute to the cessation of the growth demands of the fetus and placenta. 
Sandiford and Wheeler found no evidence to suggest anj’ change in the actual 
rate of intensity of heat production per unit mass of maternal tissue. Pommerenke, 
Haney, and Meek, by experimental work computing body surface areas of mother 
and baby rabbits and total heat production before and after deliver}’, conclude there 
is no actual increase in maternal basal metabolism. 

Marine believes simple hypertrophy with some increased activity of the thyroid 
gland, amounting to more than enlargement incident to an increased blood supply, 
is present in women during puberty, menstruation, and pregnancy. Eeycraft reports 
that up to 50 per cent of women in Ohio show enlargement of the thyroid during 
pregnancy, with a considerable increase in the basal metabolic rate. Seitz claims 70 
to 80 per cent of patients .show hypertrophic changes in the thyroid gland, due 
chiefly to increased vascularization and epithelial elements with a storage of colloid 
toward the end of pregnancy, and disappearing three or five days before the onset of 
labor. Boekelman and Scheringer report laboratory findings on tlie iodine content 
of the maternal blood: 15.5 gamma per cent at the second month, 22.5 gamma 
per cent at the tenth month, and a definite decrease during the first two weeks 
postpartum. Stewart and Menne concluded from experimental work on pregnant 
rabbits that there is limited but definite evidence that iodine lowers basal metabolic 
shock incident to pregnancy. This conclusion is based on lowered basal reading.? 
and less active thyroid glands recorded for animals receiving iodine daily. 

Actual increases in basal metabolic readings during pregnancy re- 
corded in the literature range from plus 4 per cent to plus 35 per cent 
above normal just prior to the onset of labor. Practically all authors 
agree that there is a gradual return to tlie normal level din-ing the 
first ten to fourteen days postpartum. 

Many difficulties are encountered in the making of basal metabolic 
rates, and, despite all carefulness and precaution, various extrinsic 
factors ma,v affect this examination of the patient. 

The technic used in obtaining the basal metabolic rates in this series 
of cases is as follows : 

1. Patient was at rest in bed for twelve to fourteen hours previous to the begni 
ning of the test. 

2. Patient given nothing by nioutli except water, and not tliat for two hour.« pre 
vious to the beginning of the test. 
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Apparently it is predominately a disease of the colored race, altliongh 
Stout has found the same condition in white women. Tlie cause is un- 
Imown, hut a few possibilities are suggested: 

1. The result of the strain of labor, (This is improbable, since colored 
women usually have the easiest labors.) 

2. The added stress put upon the kidneys in eliminating substances 
no longer necessary after pregnancy. 

3. Since about one-third of the eases returned to normal seven to four- 
teen weeks postpartum, the cause might lie in an endocrine imbalance, 
in the attempt to become regulated to the normal, nonpregiiant state. 

I wish to express my appreciation for help and cooperation in examining- these 
patients, to Dr. Cliarles Jones, of the medical clinic. 

301 Medicat. Arts Buii-ding 


THE BASAL METABOLIC BATE IN NOBMAL PBEGNANCY* 

George Carson Hanna, Jr., M.D., Philadelphia, Pa. 
(Kensington Hospital for Women) 

T he basal metabolic rate during normal pregnancy is not thor- 
oughly understood. "While there are numerous articles in the 
literature concerning this subject, the various authors lack a unanimity 
of opinion as to the interpretation of their findings. It is generall}^ 
conceded that the basal metabolic rate is increased during normal 
pregnancy, and is due to either of two factors, or a combination of 
them. These factors are: (1) The increased protoplasmic mass of 
pregnanej^ ; and (2) simple h 3 ^pertrophy and hj^perplasia of the thyroid 
gland. 

Moderate hj’^pertrophy of the thju'oid gland has been more or less 
generally accepted as incident to pregnancy, to meet phj^siologie needs. 
Slightly less than 50 per cent of pregnant Avomen are said to have 
some enlargement of this gland. The majority of authors do not 
attempt to give any definite conclusions as to the cause for the Ally- 
ing increases in the basal metabolic rate that all of them report. 

Root and Root state there is a marked increase in the basal metabolism during 
the latter months of pregnancy, both in the total number of tAventy-four-hour calories 
and in the number of calories per unit of Aveight. Plass and Yoakam believe a rise 
in the basal metabolic rate greater than plus 15 per cent, with a slower return to 
normal, suggests increased thyroid activity incident to pregnancy. Murlin.and others 
show an increase in the basal metabolic rate of plus 4 per cent. Many authors 
belieA’e this rise so small as to be easily AAdthin tlie realm of normal error and varia- 
tion. Williams writes that the increase in basal metabolic rate can be attributed 


•Presented before the Obstetrical Society of Philadelphia, May 6, 1937. 
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III. Cases With Oni,v Two Basal Metabolic Bates Done 

(No omissions) 

PREGNANCY POSTPARTUM 



/ 

1. 

2. 

—A 

3. 

Number of patients in group 

Average number of days of pregnancy or 

22 

0 

22 

puerperium 

155 

0 

9 

Average weight of patients (pounds) 

125.47 

0 

122.9 

Average basal metabolic rate 

8.1 

0 

3.1 

(Omitting 9 cases because they do not follow the general trend of the readings) 


1. 

2. 

3. 

Number of patients in group 

Average number of days of pregnancy or 

13 

0 

13 

puerperium 

147 

0 

9 

Average Aveight of patients (pounds) 

129.44 

0 

126.56 

Average basal metabolic rate 

14.1 

0 

0.6 

IV. Cases With Only One Basal Metabolic Bate Done 

PP.EGNANCY 

k 

ON Patient 

postpartum 


f 

1. 

2. 

-A 

3. 

Number of patients in group 

Average number of days of pregnancy or 

5 

0 

0 

puerperium 

127 

0 

0 

Average Aveight of patients (pounds) 

122.65 

0 

0 

AA'erage basal metabolic rate 

11 

0 

. 0 

There Avere no patients included in 

these groups 

Avho shoAved any 


signs clinically of any thyroid disturbance, although approximately 
40 per cent showed slight enlargement of the gland to palpation. 
Eleven patients showed various signs of mild toxemia of pregnancy. 
The average basal metabolic rate for them : 

Group I IS 19 16 (5 cases) 

Group II 11 3 (6 cases) 

There were no eases of severe toxemia. One case of eclampsia de- 
veloped in a patient who did not attend clinic regularly. She was 
delivered in another hospital by cesarean section, and no postpartum 
basal metabolic rate Avas done. 

Spontaneous Cases 

Group I Group II 

Morbid ( 1 cases) 15 13.6 8.7 ( 5 cases) 7.4 11.0 

Nonmorbid (16 cases) 7 13.0 2.2 (16 cases) 9.9 0.6 

Operative Cases 

Group I Group II 

Morbid (2 cases) 3.5 11.0 0.5 No cases 

Nonmorbid (8 cases) 9.4 19.2 10.6 (1 case) -16 3 

There Avere 30 patients AAdio had the complete study of three basal 
metabolic rate tests; tAvo prepartum, at approximately the fifth and 
the ninth lunar months, and one postpartum on the day before dis- 
charge from the hospital, usually the ninth day. 
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o. 'Ntajority of the tests made by the same Uvo individuals. 

4. Sanborn portable motorgTaphic machine used. The examination is based on 
the amount of oxygen consumed by the patient in a peviod of any consecutive eiglit 
minutes. 

5. Examinations u’ere made approximately at the fifth and the ninth lunar months 
and on the ninth day postpartum. 

6. Patients examined, only tliose women having an apparently normal and healthy 
prenatal course. 


The following- results were obtained (figures indicate rate above 
zero) : 


I. Total Cases 


(No omissions for any cause) 

PUEGNAXCY' 


POSTPART0>[ 



/ 

1. 

A 

2. 

3. . 

Number of basal metabolic rates in group 

57 

30 

52 

Average number of days of pregnancy or 




puerperium 

1.33 

245 

9 

Average weight of patients (pounds) 

124.44 

141.53 

123.64 

Average basal metabolic rate 

8.2 

14.6 

4.1 

(Omitting 5 cases from group as only first 

basal metabolic rate was done) 

too 

Number of basal metabolic rates in group 

1 . 

52 

w* 

30 

O. 

52 

Average number of days of i)regnanc}’ or 




puerperium 

143 

245 

9 

Average weight of patients (pounds) 

124.44 

141.53 

123.64 

Average basal metabolic rate 

8.3 

14.6 

4.1 

(Omitting 9 cases because the rates do not follow the general trend of 

the readings) 




1. 

2. 

3. 

Number of basal metabolic rates in group 

34 

21 

34 

Average number of daj’s of pregnancy or 




puerperium 

144 

245 

9 

Average weight of patients (pounds) 

127.24 

144.07 

126.27 

Average basal metabolic rate 

9.7 

15.6 

2.4 

II. Cases With All Three Basal Metabolic Rates 

Done on Patient 

(No omi.ssions) 




PREGNANCY 

A 

POSTPARTUM 


1 

1. 

S 

2. 

3. 

Number of patients in group 

30 

30 

30 

Average number of days of pregnancy or 




puerperium 

133 

245 

9 

Average weight of patients (pounds) 

123.98 

141.53 

124.18 

Average basal metabolic rate 

8.0 

14.1 

4.9 

(Omitting 9 cases because they do not follow 

the general 

trend of 

the readings) 


1. 

2. 

3. 

Number of patients in group 

21 

21 

21 

Average number of days of pregnancy or 




puerperium 

133 

245 

9 

Average weight of patients (pounds) 

126.54 

144.07 

126.1 

Average basal metabolic rate 

6.7 

15.6 

3.5 
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manifestation of an actual or a relative deficiency of iodine in the pregnant woman. 
The administration of small doses of iodine or the iodine-containing hormone, 
thyroxin, in the pregnant woman who develops even a slight enlargement of the 
thyroid or the one wliose basal metabolism is far sliort of plus 15 per cent during 
the second half of pregnancy is, in my opinion, rational therapy. 

The relatively low basal metabolic rate found at or near term in this serie-s 
of cases is unique. Most investigators have found a much higher basal exchange 
during advanced pregnancy of normal W’omen. 

DR. PENDLETON TOMPKINS. — In looking over the statistics on the per- 
centage of patients with enlargement of the thyroid during pregnancy, one finds a 
discrepancy of 40 per cent in Philadelphia and 80 per cent quoted by Murray and 
60 per cent by Bloss. Tliat difference can be explained by the difference in the 
probable iodine intake in those areas. As one passes farther and farther into tlie 
goiter belt, the incidence is higher. 

Two groups of pregnant patients have been studied in parallel series, one re- 
ceiving iodine as a matter of routine and one receiving none. I believe that in the 
group receiving iodine tliere were no hypertrophies and in the other there was tiie 
same percentage of hj’pertrophy as in the population in general. This supports Dr. 
Mazer’s point. 


A SUPERIMPOSED LIPEMIA DURING LABOR'' 

Eldon M. Boyd, M. A., M.D., and Gordon Mylks, Jr., A.B.,' M.t)., 

Kingston, Ont, 

(From the Department of Obstetrics, Queen’s University} 

I N SOME studies on the lipemia of pregnancy^®’ analyses were made 
on blood taken at the end of parturition. There are a number of pos- 
sible factors apart from pregnancy itself whicli conceivably might affect 
results obtained at that time. The anesthesia during delivery, the loss 
of blood, psychic disturbances, and labor itself are some of these. When 
values for blood lipids determined at the conclusion of labor are com- 
pared with values taken before labor^ no marked differences are noted. 
For this reason no one has apparently considered the possibility that 
labor itself may affect Ijlood lipid concentrations. In the present in- 
vestigation, it was found that labor itself, when studied separately from 
the effect of the anestliesia and loss of blood during delivery, super- 
imposes upon the lipemia of pregnancy a further lipemia. An indication 
that such was the ease was revealed wlien by chance two samples of blood 
were taken from a parturient woman at different stages during labor. 

Proceeding from this observation, 16 patients were studied from tlie 
Obstetrical Service of the Kingston General Hospital. A sample of 
blood was taken as soon as possible after the patient has gone into labor 
and a second sample just before administering anesthesia prior to 
delivery. There Avas necessarily considerable variation in the interval 

*This work was aided financially by the Alice P. Ricliardson Fund of the Kingston 
General Hospital. 
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SUMMARY 

The basal metabolic rate during normal pregnancj^ is increased 
above the normal for that particular patient and this reading (29 
to 33 cases) is usually but not always, within the generalh^ ac- 
cepted limits of plus and minus 10. Occasionally an excitable patient 
had a basal metabolic rate higher than the aA^erage for this series. 
At the ninth lunar month the basal metabolic rate occasionally in- 
creased 33 points aboA’’e the reading at the fifth lunar; generally it Avas 
only slightly elcAmted aboA’^e the usual normal limits, but sometimes 
Avas a higher reading than expected. Oecasionallj^ the reading Avas 
lower at the second reading, thought due to an abnormal first reading 
at the fifth month. By the ninth day postpartum practically all basal 
metabolic rates (41 in 11 eases) Avere within normal limits and usuall}^ 
but not alAvaj'S somcAAdiat beloAv the Ica'cI of the reading at the fifth 
lunar month. While no method Avas used to determine the cause of 
this slight increase in the basal metabolic rate, it is our impression 
that the cause is a combination of increased protoplasmic mass acthmt- 
ing a slightly increased activity of the thyroid gland. 

CONCLUSIONS 

1. At the fifth lunar month of pregnancy, the basal metabolic rate 
is Avithin normal limits (plus and minus 10). 

2. At the ninth lunar month of pregnancy, the basal metabolic 
rate is slightly eleA^ated (plus 14 to plus 16), 

3. On the ninth day postpartum, the basal metabolic rate is again 
Avithin normal limits, but usually slightly below the basal metabolic 
rate at the fifth lunar month. 
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DISCUSSION 

DR. CHARLES MAZER. — The conception of the mechanism of thyroid hyper- 
plasia during pregnancy requires elucidation. It is not a physiologic manifesta- 
tion to meet the need for thyroxin by the growing embryo, but rather a pathologic 
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The significant changes observed occurred only in plasma. In this 
part of blood, an increase was demonstrated in the majority of cases in 
all lipid values except those of ester cholesterol. The total lipid content 
of plasma increased during labor in 87 per cent of cases from an average 
initial value of 787 mg. per cent to a mean of 844 mg. per cent just 
before delivery. The mean increase of 57 mg. per cent had a standard 
deviation of 43 mg., indicating that in over 5 out of 6 cases one may 
expect an increase in total lipid during labor. The result was therefore 
statistically significant. The increases were slight. The mean increase 
in total lipid was but 7.3 per cent and the greatest increase was 14.2 per 
cent. During labor, thus, there occurs a superimposed lipemia which is 
not extensive but is consistent. 

Table I. Variations in the Lipid Content of Blood During Parturition in 

Sixteen Patients. 


average 

AVERAGE 

AVERAGE 

CHANGE 
(MG. %) 

STANDARD 

NO. OF 
CASES 
SHOWING 
INCREASE 
(%) 

AVERAGE 

„ , ^ INITIAL 

VALUE 

A'ALUE 
(MG. %) 

VALUE AT 

DEVIATION 

PERCENTAGE 

DELIVERY 

(mg. %) 

OP CHANGE 
(MG.) 

CHANGE 

(%) 


Blood Plasma 


Total lipid 

787 

844 

+57 

43 

87 

+7.3 

Neutral fat 

236 

264 

+28 

27 

62 

+11.9 

Total fatty acid 

480 

523 

+43 

30 

94 

+9.0 

Total cholesterol 

212 

215 

+3 

25 

62 

+1.4 

Ester cholesterol 

140 

135 

-5 

21 

44 

-3.6 

Eree cholesterol 

72 

80 

+8 

7 

94 

+11.1 

Phospholipid 

245 

271 

+26 

17 

100 

+10.6 


Bed Blood Cells 


Total lipid 

451 

435 

-16 

21 

44 

-3.6 

Neutral fat 

61 

52 

-9 

22 

38 

-14.7 

Total fatty acid 

247 

237 

-10 

31 

38 

-4.1 

Total cholesterol 

112 

112 

0 

11 

50 

0.0 

Ester cholesterol 

16 

13 

-3 

9 

19 

-18.7 

Free cholesterol 

96 

99 

+3 

6 

69 

+3.1 

Phospholipid 

268 

268 

0 

22 

44 

0.0 


The increase in total lipid was due to increases in neutral fat, free 
cholesterol, and phospholipid. In most lipemias such as those of normal 
pregnancy, diabetes mellitus, nepliritis, and hypothyroidism, the lipi4 
increased most in value is plasma neutral fat. On the average, neutral 
fat also increased more than any other lipid in the superimposed lipemia 
of labor. Tlie relative increase in plasma neutral fat was not very mucli 
more tlian that of free cholesterol or phospholiiiid. There were more 
exceptions showing a slight decline in neutral fat values than in the case 
of the other two lipids. The fact that such decreases in plasma neutral 
fat were slight is seen from the mean changes and their standard devia- 
tion as shown in Table I. Prom this one may conclude that 5 out of 6 
cases may be expected to show an increase in plasma neutral fat content 

during labor. 
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between samples. The shortest time Avas one and one-half hours and the 
longest was twenty-four hours. The average inteiwal was ten hours and 
the median was eight hours. "With an interval of less than two hours, 
the difference in lipid values of the two samples was slight. Between six 
and twenty-four hours, the differences in lipid values increased but very 
little with increase in the time. Hence, the superimposed lipemia of 
labor must occur largely in the last few hours of labor. When it was 
impossible to obtain tbe second sample of blood before giving anesthesia, 
the case was not included in the series. Anesthesia, itself influences the 
concentration of blood lipids, affecting chiefly the red blood cells. 

The anticoagulant used Avas heparin, in a concentration of 10 mg. per 
cent, because heparin has much less effect upon tlie partition of blood 
lipids than the anticoagulant salts. The first sample of blood AA^as stored 
in the ice box until the second sample Avas ready and then both Avere 
centrifuged at full speed for one hour. It Avas found that no change 
occurred in the lipid values of heparinized blood stored for as long as 
three days in the ice box. Hence the differences observed in the lipid 
content betAveen Samples 1 and 2 could not liave been due to Sample 1 
haAung stood longer than Sample 2. Plasma and red cells Avere extracted 
Avith 25 volumes of alcohol-etlier, no heat being used,^ and the extracts 
AA'ere analyzed b}’’ the oxidative micromethods of Bloor as employed in 
previous inA^estigations.^'^ 

It AA^as found impossible to insist upon fasting the patients previous 
to the AvithdraAA'al of blood. The diet of these Avomen before tlieir admis- 
sion to hospital AA'as unknoAvn. In most instances the patients had been 
in labor some hours before admission and under such circumstances 
probably took little food. Certainly those in active labor had little taste 
for food until some hours after delivery. As emphasized in a previous 
communication,^ ordinary meals haAm practically no effect on the lipid 
content of blood of normal individuals but tiieir effect on blood lipids 
of pregnant Avomen is unlmoAvn. 

Seven of the 16 Avomen Avere primiparous and 11 Avere multiparous. 
Their ages varied betAveen seventeen and tliirty-eight years. No toxic 
signs or symptoms Avere evidenced by any of the cases. 

RESULTS 

The values determined by this differential lipid analysis included: 
total lipid, neutral fat, total fatty acids, phospholipid fatty acids, 
cholesterol ester fatty acids, neutral fat fatty acids, total cholesterol, 
ester cholesterol, free cholesterol and phospholipid. A total of 640 such 
values formed the basis of the present report. A statistical summary 
of these results is presented in Table I. The formula used for calculat- 
ing the standard deAuation of the mean has been preAUOusty giA'en in this 
Journal.^ 
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Crampton^'* attribute this to anoxemia plus other undetermined causes. 
Others^^ have suggested it is due to the effect of increased amounts of 
lactic acid in blood causing contraction of the spleen. There was no 
consistent change in the hemoglobin and red cell count in the present 
series of eases. In half of the cases tliey ivere increased and in half 
decreased during labor. In about two-thirds of the cases the percentage 
volume of the red cells rose during labor. There were insufficient cases 
to permit of a definite decision but the results suggested that possibly the 
volume of the red cells may increase during labor. This was not accom- 
panied by any significant change in their lipid content. 

SUMMARY 

Heparinized blood was analyzed bj’^ oxidative mieromethods and taken 
from 16 patients on two occasions, early and late in labor. It was found 
that during labor there occurred a significant increase in plasma phos- 
pholipid, free cholesterol and neutral fat with no change or a decrease in 
plasma ester cholesterol. There w'ere no significant changes in the lipid 
content of the red blood cells. The results demonstrate tlie occurrence 
of a superimposed lipemia during labor which is probably due to 
muscular exercise. 
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Vignes, H.: Pruritus Among Pregnant Women, Gynecologic 36: 88, 1937. 

Vignes has observed 41 women who had vulvar and perivulvar pruritus during 
pregnancy and 15 women who had nommlvar itching. These occurred in a series of 
1,800 pregnant women. In 27 of tlie 41 cases there were no lesions but in tlic re- 
maining 14 cases there were skin manifestations such as eczema, intertrigo, vulvitus, 
etc. Most of these patients reported that the pruritus began in the sixth month of 
pregnancy. In many cases, varicose veins were present and these were of etiologic 
significance. Six women had leucorrlieal discharges. Vignes found that 19 women 
had definite evidence of syphilis, a few had hj-perthyroidism, a few glycosuria, fi'O 
liad excessive vomiting or ptyalism, three had psychic disturbances and three had 
pruritus after arsenic therapy. Treatment gave quick relief in most cases. 

J. P. GREENniBL 
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Values for plasma phospholipid showed the most consistent increase, 
this occurring in all of the cases. The greatest increase in phospholipid 
was 29 per cent and the least 1.8 per cent, the average increase being 
10.6 per cent. Plasma free cholesterol values were raised relatively 
about the same extent as phospliolipid and 15 of the 16 cases showed an 
increase. 

Ester cholesterol of i^lasma fell in concentration during labor. A de- 
crease in the ester cholesterol content while other plasma lipids are 
increasing has been previously' noted in the lipemia of pregnancy in 
guinea pigs' and in womeiP and in nephritic lipemia.® Boyd® has de- 
scribed the interrelation of plasma lipid values with increasing total 
lipid and noted this eccentric change in ester cholesterol. Lipopenic 
variations in ester cholesterol have been missed apparently in less com- 
plete studies of other lipemias. Its significance is obscure. As a result, 
there was relatively little change in total cholesterol and the mean 
increase in total fatty acids was relatively less than that of phospholipid 
or of neutral fat. 

On the average there occurred a decrease in the Upid content of the 
red blood cells during labor (Table I), In all instances, however, the 
standard deviation of the mean change was greater, and considerably 
greater, than the average change itself. This emphasizes that the 
changes were not consistent and this may also be seen in the column 
listing the number of eases showing an increase. In 81 per cent of cases 
there was a decrease in the ester cholesterol content of the red blood cells 
but all of these values were so low and the average loss so little that it 
is doubtful if the decrease be significant. One may conclude that the 
superimposed lipemia of labor is a phenomenon affecting plasma and not 
the red blood cells. 

Of the various possible causes, muscular exercise would appear to be 
the most likely factor responsible for the superimposed lipemia of labor. 
Patterson^® showed that exercise produced a lipemia; Stewart, Gaddie 
and Dunlop^® confirmed this and noted that interrupted work periods 
produced a more marked lipemia. Pahrig and Wacker® found that 
exercise increased cholesterol, cholesterol esters and “lecithin” as well 
as fat although others^® had noted an increase only in neutral fat. 
Houget^^ also noted a general increase in all lipids of blood following 
exercise in dogs. More strenuous exercise in the experiments of Stewart, 
Gaddie, and Dunlop^® would probably have resulted in a general rise 
in all blood lipid values rather than only in neutral fat as they found. 
By analogy, it would ajipear probable that the muscular exercise of 
labor is the factor responsible for the superimposed lipemia of labor. 

Severe muscular exercise has frequentty been found to produce an 
increase in blood hemoglobin and the red cell count. Schneider and 
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heard over the heart. No murmurs. Abdomen: no masses palpable. Liver and 
Spleen: not palpable. Extremities: nonpitting edema. Thick subcutaneous tissue. 
Vaginal Examination : excessive bleeding; vagina filled with clots. Uterus: no evi- 
dence of abortion. 

LABORATORY DATA 

May 9, 1936; Urine (chemical and microscopic) negative. Specific gravity, 1005 
to 1013. Blood: R. B. G., 1,000,000. Hb, 58 per cent. W. B. C., 6,800. Neutrophile, 
68 per cent. Blood chemistry (per 100 c.c. of blood) : Chlorides, 479 mg. Clioles- 
terol, 190 mg. 

June 3, 1936 (after calcium therapy) ; Calcium, 9.6 mg. Phosphorus, 4.8 mg. 

CLINICAL DATA 

TempieraUire Bange. — Prom 90° P. on admission to 104°, Elevated temperature 
subsided two days before onset of tetanic convulsions. Blood pressure: systolic 
100 to 130 ; diastolic 60 to 92. 


CONTINUATION NOTES 

Immediate Therapy. — The usual operative gjmecologic procedures in hemorrhage 
and its shock were instituted; however, bleeding promptly recurred, and on hlay 29, 
2 c.c. of A.P.L. (Collip) were administered intramuscularly every ciglit liours; 
thyroid extract, 3 gr.- t.i.d. for forty-eight hours, and then 1 gr. t.i.d. urns ordered. 
Pluid intake of 5,500 c.c. with a urinary output of 2,000 c.c. Blood pressure (mm. 
of mercury) : systolic 100 ; diastolic 60. May 31 : excessive uterine bleeding con- 
trolled. 

June 1, 1936 : Tetanic convulsion, preceded by severe tetanic cramps and extremely 
painful flexions of thighs, knees, ankles, and toes. 

Therapy. — Calcium gluconate (1 gram) intravenously. Morphine sulphate gr. Vi 
and scopolamine gr. Calcium gluconate 1 gm. orally every 4 hours. Viosterol 

M XV daily. 

June 3, 1937: Nausea and spasm of toes. Intravenous calcium gluconate, 1 gm., 
given. 

Condition on Discharge. — No evidence of mj'xedematous swellings, and no vaginal 
bleeding for past eight days. Mentally bright. No signs or symptoms of tetany. 

Therapy. — Thyroid, 2 gr. daily. Calcium chloride X gr. t.i.d. Viosterol XV M 
daily. 

Bilateral partial thyroidectomy is the most frequent cause of parathyroid m- 
sufficiency and tetany; however, parathyroid tetany usually', but not always, occurs 
shortly after the thyroid operation. The onset of the tetany syndrome is rapid if the 
parathyroid glands are unintentionally removed, and latent if due to injury to the 
parathy'Toid tissues or their blood supply. The severity' and duration of the .sy'mp- 
toms depend upon the degree of the subnormal level of the blood calcium; con- 
"vTilsions usually occur when the calcium falls below 7.5 mg. per 100 c.c. of blood; 
the neuromuscular hy'perirritability, spasms, Erb and Chovstek signs appear at the 
lesser subnormal blood calcium levels. Blood phosphorus rises as the blood calcium 
falls. 

The parathyroids, the thy'roid, and very likely, the anterior pituitary gland, arc 
directly concerned in calcium metabolism and blood calcium. 

Hyperthyroidism depletes the body calcium reserves and generalized osteoporOHS 
frequently results; accordingly wc feel that, exclusive of the factor of thyroid 
surgery, there are other factors re.sponsiblc for the low blood calcium level and li'c 
tetanic ^syndrome : (1) lowered or depleted calcium stores due to the recent hyper- 

th-vToidism, (2) myxedema and the lack of thyroid mobilizing effect on culciiini, am 
(3) lowered blood calcium level due to severe and prolonged hemorrhage. 



MYXEDEMA WITH MENORE-HAGIA AND TETANY AS 
COMPLICATIONS FOLLOWING A PARTIAL THYROIDECTOMY* 

Charles W. Dunn, M.D.. and WnyLiAM R. Nicholson, M.D., 

Philadelphia, Pa. 

T he purpose of this communication is to report a case of secondary postoperative 
parathyroid insufficiency, occurring in a negress, single, aged tliirty-sbc years, who 
had a bilateral partial thyroidectomy three months prior to the onset of the menor- 
rhagia and postoirerative mj’xedema and the complication of tetanic convulsion and 
spasms. 

Easoni in 1915 reported a ease of mj'xedema with tetany, and Barkers cites that 
Prankl-Hochwart pointed out that struma was present in 13 of 26 cases of idiopathic 
tetany and mild mj-xedematous sjTnptoms appeared in chronic tetany. In such 
cases, favorable results were obtained with thyroid extract on the trophic changes 
associated with tetany. 

Pidoux,3 basing his opinion on his observations of six cases of parathyroid 
tetany in spontaneous nijocedema (Pidoux, Eason, Lifschitz, Cantonnet, Morwitz, 
Kropehn) concludes that sjmiptoms of parathyroid insufficiency may develop in 
mj'xedema or remain latent. The m3'xedema can be of congenital or acquired origin 
and has also been noted in Brissaud ’s infantilism. 

Porsyth, quoted by Pidoux, observed changes in the parathyroid glands in a fatal 
case of myxedema. Engelbach,^ quoting various authors, states chronic tetany is 
likely to become acute in weak, anemic individuals, and tetanj' occurs during preg- 
nancj' as the result of severe hemorrhages and the loss of blood calcium, or when 
the increased calcium demands of the fetus are not met, due to the previously 
impaired parathyroid glands of the mother. 

Keplers has observed tetany associated with myxedema but is of the opinion it 
is an infrequent complication of mj’xedema, and the literature on the subject sup- 
ports this opinion. 

CASE REPORT 

J. S. was admitted on May 27, 1936, to the service of Dr. William R. Nicholson 
at the Graduate Hospital with the diagnosis of menorrhagia. Previous illness: 
sj’philis (antisyphilitic therapy), appendectomy. 

History of Present Illness. — Patient had bilateral partial thyroidectomy three 
months ago (Peb. 27, 1937) and was discharged in good condition with a basal 
metabolism rate of minus 15. On May 6, 1936, the regular menstrual period oc- 
curred; the flow was excessive (12 pads a day). Large clots were expelled and 
the period lasted for two weeks. Vaginal bleeding stopped for four days and re- 
appeared three days ago. Por twentj’-four hours preceding admission to the hospital 
she had vaginal hemorrhage and extreme weakness. 

Physical Examination (made by Resident Physician on admission). — The patient 
is extremely listless, in great contrast to the hyperthyroid patient of three months 
ago. She has gained over 30 pounds in three months, and is obese. Shin and mucous 
membrane: pale. Pulse: 75; Bespiration: 20. Temperature: 96° P. Blood pressure: 
130/80. Scalp: Hair: short and coarse. High forehead line. Eyebrows: outer 
half verj’ thin. Face: mj’xedematous appearance. Shin and Scalp: dry; generalized 
myxedema. Speech: thick; deep-toned. Mental reactions: sluggish. Eyes: moderate 
exophthalmus ; pupils react to light and accommodation. Ears and Nose: negative. 
Teeth: dental caries. Throat: negative. Cardiac: only poor quality second sound 

*Read before the Obstetrical Society of Philadelphia, May G, 1937. 

165 



168 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


The postoperative period presenting negative evidence of parathyroid insufficiency, 
the case is best classified as a secondary postoperative parathyroid insufficiency be- 
cause pathologic uterine bleeding due to the postoperative myxedema lowered the 
blood calcium, and since the parathyroids tvere incapable of elevating the blood 
calcium to normal, the tetanic syndrome occurred and the latent state of parathyroid 
insufficiency became apparent. 


REFERENCES 

1. JEason, John: Edinburgh M. J. 15: 275, 1915. (2) Barher, L. F.: Endo- 

crinology and Metabolism, New York, 1922, D. Appleton & Co. (3) Pidom, L.: 
Les Acces de Tetanie d'Origine Parathyroidienne au Cours du Myxedeme Spontane, 
(Attacks of ParathjToid Tetany in Spontaneous Myxedema.) Thesis, Paris, 1920. 
(4) Fngelbach, W.: Endocrine Medicine, Springfield, 111., 1932, C. C. Thomas, pp. 
230-232. (5) Kepler, E. J.: Personal communication, 1936. (6-) Gardner-EiU, B., 
and Smith, J. Forrest: Lancet 1: S62, 1927. 

DISCUSSION 

DB. WILLIAM BATES. — The combination of factors in this case has proved 
quite interesting. Tetany due to injury or removal of parathyroid glands at the 
time of thyroid operations, occurs within six to eight liours after operation. In tint 
case there was no such time relationship between partial thyroidectomy and the 
tetany seizures. 

Tlie only basal metabolic rate taken on the admission for hemorrhage showed a 
plus 18 to 23. This basal metabolism rate was taken on May 29, two days after 
admission, and after the administration of only 3 gr. of thyroid extract. There is 
no doubt in my mind that there are other factors than the thyroid function con- 
cerned with the rate. However, we apparently have here clinical evidence of depriva- 
tion of thyroid tissue and the tetany might be called thyroprival tetany which is a 
recognized cla.ssification. 

There are several types of tetany encountered, such as rheumatic tetany, gastric 
tetany, hyperventilation tetany, latent tetany, paratliyroid tetany, parathyroprival 
tetany, and thyroprival tetany. 

However, until the calcium in circulation was depleted by' hemorrhage, tetany 
did not occur in this case. Therefore, slie is probably- a potential parathyroprival 
or a potential thyroprival. By potential, I mean a type requiring some assisting 
factor, such as hemorrhage or other factors that lower blood calcium, to produce 
actual tetany. Therefore we are using the terms, secondary and potential, inter- 
changeably, as meaning the need of assisting calcium depletion. 

DR-. DUNN (closing). — Yesterday- a single girl of twenty-six years of age con- 
sulted me and gave the following history. In June, 1936, she had had a dilatation 
and curettage for severe hemorrhage. That was followed in ten days by- laparotomy; 
part of the left ov-ary and half of the right ovary- were removed. The liemorrhagc 
recurred for thirteen weeks, and she was readmitted and dilatation and curettage 
were again performed wiiich also did not stop the recurrent uterine hemorrhage, and 
dilatation and curettage and radium were given. 

This girl had given a history- of a basal metabolism of minus 20 for seven yc.ars. 
It was known in 1934 that she had a basal metabolism of minus 20. Thyroid was 
«-iven, but because of a toxic reaction it was discontinued. Subsequently .she ha( 
the above operations and the menorrhagia persisted. 

I feel, as Gardner pointed out in his paper, the subject of hypothyroid menor- 
rhagia is neglected. There is very little in the literature about thyroid therapy i" 
the control of menorrhagias. Nothing will adequately control this girl’s bleeding 
until she receives sufficient thyroid therapy. 
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It is our belief that in the case presented, the hemorrhage was the precipitating 
cause of the low blood calcium and the tetanic syndrome. The pulse of nijocedema 
is bradycardic, therefore the pulse rate of 72 to 82 presents, at least, a 50 per cent 
increase in the abnormally low pulse rate, and is of a hemorrhage range and tj^pe. 

The prompt disappearance of the tetany sjuidrome after the administration of 
calcium, as well as the posttherapeutic level of 9.6 mg. of calcium per 100 c.c. of 
blood, indicates tlie low pretherapeutie blood calcium level as the cause of the tetany. 

With a history of bilateral partial thjToidcctomy, and the above three factors 
directly affecting blood calcium metabolism and content, consideration of other 
clinical conditions causing tetanic spasms or commlsions appear unnecessary, since 
no diagnostic signs or S3Tuptoms exist which suggest their possible inclusion. 

More important than the anatomic-pathologic diagnosis or clinical diagnosis is the 
therapj’’ of menorrhagia as a sj’mptom of m 3 ’xedema. In 15 of the 59 cases studied 
b 3 ' Gardner-HillG a major pelvic operation or x-ray therapy was resorted to for in- 
duction of artificial menopause to control the menorrhagia. These are major measures 
as compared to th 3 Toid therap 3 ', in menorrhagias of h 3 'pothyroid origin. 

Earl 3 ' diagnosis of the h 3 'poth 3 'roid menorrhagia is required because th 3 'roid therapy 
has a distinct disadvantage as an emergenc 3 ’^ therapeutic agent. While intravenous 
th 3 ’roxin injection produces therapeutic effects earlier than oral therap 3 ', still, ten 
da 3 's must pass before its full therapeutic effect is obtained. T]i 3 'roid extract re- 
quires even a longer period to act, consequentl 3 ' all forms of thyroid therapy in this 
and corresponding cases are of little value in the emergenc 3 '^ control of the hemor- 
rhage from a m 3 ’xedematous uterus. 

In this case, supplementing the g 3 mecologic therap 3 ', A.P.L. (Collip) was ad- 
ministered j 2 c.c. intramuscularl 3 ’' ever 3 ’' eight hours for 4 doses. The bleeding was 
controlled in thirt 3 '-six hours. (We are indebted to A 3 'erst, IMcKenna and Harrison, 
Rouse’s Point, N. Y., and Montreal, Canada, for the suppl 3 " of Collip ’s A.P.L.) 

Twelve hours later, a tetanic compulsion, preceded for a short time by cramps 
of the lower extremities, occurred, and 1/4 gr. of morphine sulphate, and 1/150 gr. 
of scopolamine. Orally 4 gm. of calcium gluconate was administered and 15 minims 
of viosterol daily. The tetanic convulsion was controlled by this therapy. A second 
intravenous calcium gluconate injection was given two days later when nausea and 
spasm of the toes appeared. The first blood calcium determination was reported on 
June 3, 1936, after calcium therap 3 ’’ had been started, and was 9.6 mg. calcium and 
4.8 mg. phosphorus, and on this day the spasm of the toes reappeared, and intra- 
venous calcium, 1 gm., was given. 

The onset of the symptoms did not permit estimation of the blood calcium prior 
to the administration of calcium. 

Under similar circumstances, should intravenous thyroxin be administered in 
preference to oral thyroid therapy? In this manner, earlier complete arrest of 
hemorrhage might be possible, however, over-effect of th 3 'roxin is possible. Since 
the dosage of thyroxin must be estimated by basal metabolism rate determinations, 
the dosage of thyroxin in these circumstances must be empirical and lean to under- 
effect in preference to the possibility of causing li 3 qDerirritabilit 3 " from thyroxin 
nerve effect in a patient already having a supersensitive neuromuscular meelianism 
due to calcium deficiency. Under such conditions, oral therapy, which can be better 
controlled, seems advisable. 

CONCLUSIONS 

Tlie menorrhagia, which was tlie first abnormal menstrual period, occurred three 
months after the bilateral partial thyroidectomy and coincident %vlth the myxedematous 
state. The menorrhagia lasted fourteen days, ceased for four day^s, recurred and 
lasted five days more. The tetanic manifestations appeared twenty-four day's after 
the onset of the menorrhagia, and three and one-half months after partial bilateral 
thyroidectomy. 



Department of Book Reviews 

Conducted by Robert T. Frank, M.D., New York 


Review of New Books 


Obstetrics 


In response to an invitation from the publishers Weibel has undertaken the writ- 
ing of two volumes, LeJirhitch der Frmienlieincunde,i tlie “healing art of women,” a 
literal translation but a poor expression, on tlie combined study and practice of ob- 
stetrics and gynecology. He realizes the close intimacy of the two subjects, but 
does not avoid stating there are undo differences as well. 

In this first volume, wliich deals mostly with obstetrics, he develops the seetions 
on anatomy and physiology to cover all phases, bringing out the recent contribu- 
tions on hormones. The discussion of normal pregnancy, diagnosis, physiology and 
hygiene is marked by its clarity and conciseness. 

The mechanism of labor and its conduct are w'ell presented. The sagittal section 
illustrations give an excellent portrayal of the processes involved in the various steps 
of delivery, and the serial roentgenographs of a spontaneous delivery, afford an 
excellent means of observing the attitudes of the fetus at different stages. The 
mechanism of the third stage is illustrated in a similar way, the placental vessels 
having been injected with an opaque substance. All the abnormal presentations are 
illustrated in a double manner, cut out section drawings and roentgenographs. Tins 
method of pictorial demonstration leaves almost nothing to be desired in the way of 
explanation. 

In discussing anesthesia in labor, Weibel refers pointedly to the frequent disad- 
vantages resulting, such as prolonged labor and enforced interference, as w'ell as 
to the occasional danger of intrauterine death of the fetus when some of the 
TQcentlj proposed methods of amnesia are employed. 

In discussing toxemias, hyperemesis gravidarum, the nephropathies as a group, and 
eclampsia are section titles. Weibel places all nonconvulsive toxemias under tlic 
second heading. He regards them as nephroses, though stating that an eclamptic 
convulsion may ensue if the condition progresses. Further stages he terms 
“ eclampsism, ” then preeclampsia, and finally eclampsia. For the latter he recom- 
mends the conservative treatment of Stroganoff, although substituting sodium 
luminal for chloral hydrate. 

There is a very fine discussion of the treatment of placenta previa; the differen 
methods of delivery are fully dealt with in regard to the type of previa. Weibc 
appears to favor cesarean section, though he seldom expresses a %'ery marked pc 
sonal note in the text. YHiile the pathologic aspect of puerperal sepsis is thorough i 
presented, the outline of treatment is confusing. Weibel lists eleven drugs o 
proprietarj" type as of therapeutic value, but does not mention sulfanilamide. 

The discussion of operative procedure is .succinct and brief. Tlie forceps 
both Naegele and Kielland are discussed, the latter model is .shown m al 
illustrations of delivery by forceps. 


iTplirbuch acr FrancnlicUkundo (in zwei Baenden). Von F/ofe.ssor Br. ^ 
der n Universit.'iots-Fr.'iuonWhiik in Wien. Eistor I’-'ml: 

Mlt 849 ^ 2 um Teil mehrrarbiRcn Abblldunsen_^jm Tc.xt und IG farblgcn Tafo . 
Selten, Urban und Schwarzenberff, 'Wien, 
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A LATERAL VAGINAL WALL RETRACTOR'' 

Monte C. Piper, M.D., Rochester, Minn. 

(From the Section on Ohstdrics and Gynecology, The Mayo Clinic) 

O ELAXED vaginal walls may be a detriment in applying the cautery to the 
uterine cervix because the lateral vaginal walls tend to fold between the blades 
of the ordinary speculum. These lateral walls not only obstruct the view of the 
cer%ux, but are likely to be touched by the shank of the cautery wire. 



Pig. 2. — Blades of lateral vaginal wall retractor in place between blades of the 

speculum. 


The lateral vaginal wall retractor assists in keeping the vagina adequately opened. 
It is placed in position after the speculum has been opened. The handles are 
hinged, so that they can be either elevated or depressed. 

‘Submitted for publication, January 2, 1937. 

This instrument is manufactured by V. Mueller and Co., Chicago, 111. 
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The author takes up again the subject of avoidance of infection, Chapter XXI, 
and reiterates and expands tlie details. Under anesthesia he says, ' ‘ the most 
striking development in recent years, however, is the increasing favor with which 
spinal anesthesia is viewed.’' It is evident that Dr. Kerr also regards this metliod 
with favor. Chloroform is evidently the anesthetic of choice for house practice in 
the British Isles. Ten pages are devoted to amnesia and analgesia in labor. The 
subjects of version, forceps, mechanical enlargement of the pelvis, and cesarean sec- 
tion are comprehensively discussed, especially, in regard to the low segment opera- 
tion with which the author’s name is so intimately connected. Modifications, com- 
plications, and accessory operations in connection with cesarean section are described. 
There is ample description of the operative aspects of the various tj'pes of puerperal 
hemorrhages and the use of the blood transfusions is emphasized repeatedly in this 
connection. Separate sections arc devoted to the traumatic conditions associated 
with operative delivery and obstetric shock, as well as to the injuries sustained by 
the child. Keri’, whose interest in maternal morbidity and mortality has led to 
a separate publication on that subject, quotes frequently on the statistical aspects of 
the morbidity and mortality attending the operative handling of abnormal labors. 

This edition of Kerr ’s Operative Ohstetrics is outstanding as a work of practical 
utility and as a reference book. It merits the highest praise. 

— Philip F. Williams. 


Brindeau and Lantuejoul offer in La Presentation Du Siege. La Version^ an 
extended dissertation on the operative methods of delivery in a breech presentation, 
and also consider the technic of version. The book is divided in two parts, 75 pages 
of text, and 92 full page illustrations by Lemeunier, 

The attitude of the authors toward this condition when discovered in pregnancy 
is one of laissez-faire. The authors feel that external version is diflScult to ac- 
complish in a primipara, and unnecessary in a multipara. The normal mechanism 
of breech is clearly described; the authors regard the breech as having three dis- 
tinct phases, the pelvis, the shoulders, and the after-coming head, all of which 
should be considered in relation to the inlet, cavity, and outlet. Following very 
definite and conservative indications for interference, the generalities and the details 
of the technic of extraction are given. The method of Mauriceau is preferred to 
forceps in the usual run of cases. The difiScultics encountered in extraction as well 
as the complications are W'ell covered. Cesarean section in breech presentation is 
regarded as preferable to a difficult vaginal delivery, and may be indicated even 
after a trial labor. The relation of breech delivery to placenta previa is discussed. 
The authors conclude that a breech baby stands asphyxia better than traumatism, 
and that most complications are produced by the attendant. 

The subject of version takes up both external and internal methods, and combined. 
Prophylactic version, “Methode preconisee par les Americains,” i.s rejected. The 
treatment of the subject is thorough and clear; particular stress is laid on the con- 
traindications, dangers, and possible complications. 

The ninety-two page illustrations by Lemeunier are beautifully executed. Many 
have from one to four insets showing details of a particular step in the operative 
procedure. Seemingly every possible complication and the appropriate maneuver 
are portrayed. The same may be said of the illustrations depicting version. There 
are included a number of roentgenographs or photographs of fetal injuries which 
may be sustained in the operations discussed. 

Tliis book with its complete discussion and superb illustrations is warmly com- 
mended. —Philip F. Williams. 


^ r .....fio,, TJi, Tm V«Tsion. Par A. Brindeau. Profc.sseur do Clinlouc 

rvt CvnCcoIo^-ique et P. LantuC-jouI. Accoucheur de.s propifaux, I'ijf ^ 

dc Mffine ‘do Parts A?ec illustralioms, Pl.XCIT. Vi^rot Fr^ras. ^dlteurs. Paris. 


M6decino 
]!)37. 
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The book is profusely illustrated and the imprint is good, but the binding in 
paper is really worthless. The book serves as an example of present-day teaching 
and practice from the Vienna school, but lacks any personal note. 

— Philip F. Williams. 

On the foundation stones of his third edition of the textbook on Operative 
Midwifery, published in 191G, Dr. Kerr has erected a truly monumental textbook 
of Operative Obstetrics.- Tliere arc S.32 pages of text and 338 illustrations. In the 
preparation of this fourth edition, the author has had the assistance of Dr. Donald 
ilclntyre and Dr. D. F. Anderson. Tlie American literature of recent years is widely 
quoted to so recent a lime as within six montlis before publication. 

The keynote of the present edition as in tlie previous one lies in the discussion 
of the knowing “when and how’-’ to interfere. Particularly does Dr. Kerr stress 
the need for experience in obstetric surgery where the finesse and timing of inter- 
vention play so important a role. 

Primarily, he discusses dj’stocia from the general aspects of the forces, the child 
and the passage, and the recognition of the early indications for interference. From 
this he passes to answering the question “liow far can dj'stocia be prevented?” 
In elucidating the answer he presents chapters on obstetric diagnosis, radiogi-aphy, 
examinations in labor, conduct of labor and the series of discussions on the pre- 
vention of infection, prevention of trauma and the subject of injury to the fetus. 

After an analysis of the anomalies and faults in the forces, he passes on to the 
very detailed consideration of those instances, where, in labor, the cause of the 
dystocia can be found in the fetus. The treatment of occipitoposterior reflects the 
long experience of the author in abnormal obstetrics. He enumerates those symp- 
toms and signs which are indicative of probable rotation and spontaneous delivery 
and those indicative of probable persistence of the posterior position. He attaches 
great importance to the manual correction of the shoulders as an aid in rotation. 
He feels that early conversion of the mentoposterior positions should be followed 
by successful delivery; for mentoposterior positions in the hands of the general 
practitioner he recommends version. 

Kerr feels that all primigravidas with breech presentation should be confined in 
the hospital under the care of an expert operator. He regards external cephalic- 
version as the accepted treatment for breech presentations at the tliirty-sLxth week. 
The proposition of Burns and Marshall for the after-coming head should receive 
extended trial. Quoting figures on fetal mortality in breech presentations, the 
author states that the fetal death rate in this presentation should not be higher 
than four to six per cent in primiparas. There is an excellent discussion of oblique 
and transverse lies as well as of those due to congenital and anomalous conditions 
of the fetus, monsters, which in themselves cause dystocia. He recommends the 
wider use of radiography. The various complications of multiple births are dis- 
cussed with the advice that the less interference the better. 

The subject of dystocia due to contracted pelvis, and the many clinical and 
radiological methods of diagnosis are presented quite fuUy. There are many quota- 
tions from American authorities on this subject. Dystocia resulting from ab- 
normalities aifeeting the soft parts, parturient canal, and its adjoined or adjacent 
structures is handled in the most comprehensive manner. The teaching for such 
conditions corresponds closely to the consensus of opinion in the Dnited States. 

-Operative Obstetrics, A Guide to the Difiiculties and Complications of Obstetric 
Practice. By J. M. Munro Kerr, LL.D., M.D., P.C.O.G., Emeritus Regius Professor 
of Midwiferj% University of Glasgow, Obstetric Surgeon, Glasgow Maternity Hospital. 
With the assistance of Donald McIntyre, M.D., F.C.O.G., Consulting Obstetric Sur- 
geon, Barshaw Maternity Hospital and D. Pyfe Anderson, M.D., Senior Assistant 
to Professor of Obstetrics and Gynecology (Muirliead Chair) Glasgow Universitj', 
With 33S Illustrations, William Wood and Company, Baltimore, 1937. 
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Included in Lecons du J eudi Soir a la Clinique Tarnier^ are fourteen essays bear- 
ing on gynecology and obstetrics, rvluch may be regarded as reflecting present- 
day French teacliing and practice. Brindeau contributes a lengthy article on a 
genetic topic, '^Congenital Hypognathism ” ; Ecalle has a meritorious contribution 
on the nonfebrile complications of the puerperium. Brouha discusses cancer of the 
cervix complicating pregnancy; he has observed three instances of this association 
recently. Among the remaining essays one must mention Gilbert’s excellent discus- 
sion of roentgen therapy in myoma and Lantuejoul’s contribution on breech presenta- 
tions in primiparas. 

This year’s papers compare most favorably rvith previous collections and sustain 
the high esteem in which the Clinic Tarnier is held in the obstetric world. 

— Philip F. Williams. 


Dr. Vaughan’s interest in the sacrifice of life coincident with childbirth has 
caused her to make a wide study of the causes of diflSculty in parturition. She has 
published the results of her inquiries in this book entitled. Safe Childbirth: The 
Three Essentials; Bound Brim, Flexible Joints, Natural Posture, s and concludes, as 
the title indicates, that these three essentials make for the safety of the mother and 
child. She discusses the problem of difficult childbirth particularly from the stand- 
point of mortality. Later in this part of the book she narrates the manner of care 
in delivery among the Andaman tribes, the various castes of Biindus and the countries 
of Europe. 

She considers the cause of difficult childbirth to lie primarily in the unyielding 
pelvis, and states that the shape of the brim determines the capacity of the pelvis, 
and that a larger fetal head can be bom through the pelvis with a circular brim 
than through any other shape of inlet of the same boundary measurements. She 
regards the pelvis with the circular brim as the only normal pelvis in women of all 
races. The most frequent alteration of the round pelvis she feels is the oval brim, 
and the etiology of this deviation is ascribed to bone disease, improper posture and 
absence of sunsliine. It is asserted that a rough estimate of the pelvic shape and 
capacity can be predicated by the woman’s shape and position of her teeth and jaws. 
The author discusses, and illustrates by roentgenographs, the influence of posture 
on the pelvic joints and pelvic measurements. 

To obtain the normal pelvis as described by Dr. Vaughan it is necessary to begin 
with intrauterine life, and after birth to follow the child through infancy and ad- 
olescence constantly overseeing the diet and posture. 

Finally, when parturition ensues in a woman so cared for, she should bo allowed 
to adopt the squatting position and other postures commonly used among primitive.®. 
The author narrates experiences with a group of women who practiced exercises 
during the pregnancy to enlarge the pelvic joints, and in labor used the postures 
suggested. 

In concluding this review, a sentence from the foreword, written by Dr. Howard 
A. Kelly, may be quoted, ‘'Vdiether all the doctor’s conclusions are at once accepted 
or not, it is of vital importance that they be most carefully considered and duly 
weighed. ’ ’ 

— Philip F. Williams. 


la Clinique Tarnier. Avec 70 figures. Vigot Fr6rcs, <5dl 


®IjCcons cln .Icudi Soir a 
teurs, Pari.s, 1937. rnfmerlv 

'Safe Childbirlli. Tlie Three K.s.senUal.s. By Kathleen Olga \aughan, 

Vletlical onicer Egvptian Quarantine, ete. With foreword by Howard A. K- - 
Illustrated 154 pages. William Wood and Company, Baltimore, 1037. 
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A^ignes has withdrawn for separate publication his article on the physiology of 
Gestationi which appeared in the second edition of the textbook on physiology ed- 
ited by Koger and Binet. In this section he has developed the material under three 
rubrics: the physiology of the embiyo and fetus, physiology of the placenta and 
membranes, and the modifications and alterations of function experienced by the 
pregnant organism. With graphs, charts, and tables he illustrates the growth and 
development of the child, and its constituents of a mineral nature. He remarks 
particularlj’- on the inconstancj’’ of the accepted signs of fetal maturity. In discussing 
immunizing substances, he feels that the complement content of the fetal blood is 
nil or very little, and that what immunitj’- the newborn child has is a passive one. 
He feels that it is possible for an antigen to traverse the placenta. He regards 
the blood of the newborn as not being separable into groups. There is an excellent 
discussion of the interrelationship of the fetal pancreas and maternal blood sugar, 
especially if diabetes exists in the woman. 

The physiology of the placenta in the light of recent researches is fairly dis- 
cussed, and the author develops at length the newer physiology of pregnancy in re- 
gard to the glands of internal secretion, as well as giving very complete disserta- 
tions on the physiology of the other .systems. 

— PJiilip F. Williams. 

This book, Maladies des Femmes Encemtes, Affections des Muqneuses GenitalesA 
forms the fourth of a series of monographs on the complications of pregnancy. 

In this volume A^ignes discusses at length the diseases of the cervix, vagina, and 
vulva. The various infections, infestations and newgrowths of these three areas are 
described and discussed, not alone from the standpoint of pathology and therapeutics, 
but upon their relation to the physiology and pathology of pregnancy. 

The subject of trichomonas infestation occupies eight pages of text, which offers 
an idea of the comprehensive manner in which the various topics are discussed. This 
is an excellent reference book, with a very large bibliographic reference index. 

— Philip F. Williams. 

In this Maladies des Femmes Enceintes, Affections de la Feau,^ the third in a 
series of monographs discussing the systemic complications of pregnancy, Vignes 
particularizes on the lesions of the skin. The text shows that a wide review of the 
literature has been made and the subject matter covers the entire field of cutaneous 
medicine. This book forms an excellent reference volume. 

— Philip F. Williams. 

Vignes’’ offers a well-arranged bibliography of his surprisingly numerous con- 
tributions to aU branches of obstetrics, gynecology, and other subjects. There are 
more than 700 titles in which are included numerous books. Both clinical and lab- 
oratory investigations have been performed by this very fecund author whose style 
is most readable, whose search of the literature is minute and whose breadth of 
knowledge is amazing. 

— E. T. FranTc. 

■*Iia Gestation. Par H. Vignes. 211 pages. Masson et Cie, Paris, 1936. 

“Maladies des Femmes Enceintes, IV, Affections des Mnanciiscs Genitales. Par 
Henri Vignes, Professeur agr6g6 k la Faculty de Mddecine. Accoucheur des HOpitaux 
de Paris, Masson et Cie, Paris, 1037. 

“Maladies des Femmes Enceintes, Affections de la Fean. Par Henri Vignes, Pro- 
fesseur agr6gd k la Faculty de MSdecine, Accoucheur des Hopitaux de Paris, Mas- 
son et Cie, Paris, 1937. 

’Expose des Titrcs et des Travaux Scientifiques. By Dr. H. Vignes. 197 pages. 
Masson et Cie, Paris, 1937. 
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This delightfully fascinating story of childbirth, Into This Universe , has evi- 
dently been prepared for laymen but all physicians will find Dr. Guttmacher’s story 
of intriguing interest and well worth reading. 

The imaginative recital of Ambroise Pare and his version on Marguerite de Puis 
in the sixteenth century, is an epic. It signalizes the beautiful manner with wliich 
Dr. Guttmacher has traveled through the obstetric folk-lore of the ages, with wide 
ranges in the literature of both lay and medical sources of different epochs and 
countries, to illustrate the Iiistory of childbirth. And so through the problems of 
the diagnosis of pregnancy, the physician’s observations and the modern laboratory 
tests, Ave find a continuing recital of the development of modem science. In the 
section on pregnancy, the lay person aa'iII find not only an explosion of the theory 
of maternal impressions, but a safe and sane exposition of the principles of present- 
day prenatal care. 

The story of labor, written in a fully explanatory manner, should in no sense 
alarm any woman who might read the chapters, but should convey to her a complete 
yet reassuring explanation of what actually happens when a baby is born, even to the 
discussion of the obstetric operations. In a like manner the subject of the puerperium 
and the newborn child is discussed. In marked contrast to the not infrequent 
diatribes on maternal mortality in lay journals is the exceedingly sane, although 
frank, discussion of morbidity and mortality in the chapter entitled “(Safer Child- 
birth. ’ ’ 

We may all hope with Dr. Guttmacher that, with study and progress, the many 
problems of obstetrics may soon be solved. The documentation of the book is 
thorough, and the list of contributions and books in the bibliography should be of 
interest to all who wish to read further in this story of childbirth. 

— Philip F. Williams. 


In this historical chronicle. Childbirth: Yesterday and Today, Dr. Eongy de- 
scribes the attitude of various peoples and ages toward maternity. This fascinating 
story is presented in simple language and should be of interest as much to physicians 
as to the public, for whom it seems to have been intended. 

PrimitiA-e practices and customs among the Orientals and later the Greek and 
Roman peoples CAudence how long this natural function has been shrouded in mys- 
tery and ignorance. Eongy describes the early aAvakening of scientific medicine m 
the fifteenth and sixteenth centuries and explains how these adAmnces AA’ere soon re- 
flected in obstetrics. There is an interesting account of the early operative develop- 
ments in obstetrics, including the story of the Chamberlen family and their forceps. 

He passes on to the work of Holmes and (SemmelAveis, Gordon and White, and 
stresses the point that puerperal sepsis is still the great cause of death in the par- 
turient. The development, place in society, and present status of the midwife forms 
an interesting chapter. Eongy points to the gradual elimination of this factor m 
obstetric Avork. In discussing child care and the methods used among many people 
he shoAA's the gradual influence of the dcA-elopment of scientific medicine. He brings 
in chapters on the mystery of birth, and the place of the father as regards delivery 
among different peoples. He relates that birth control Avas the practice among both 
the ancient Hebrews and Greeks and comments on the continuance of this practice 
in our modem times. He feels that, ultimately, contraceptiA’C birth control Avill be 
legally sanctioned. Finally, he discusses the modem practice of obstetrics with its 
overspecialization, and, as far as the United States is concerned, the factors bearing 
on the high maternal mortality rate. 


i-T t mils TTnivorse The Storj' of Human Birth, By Alan Frank 
Associate Tn Obstetrick Johns Hopkins University, Illustrated, 36C pages. The MkinP 

Books,’ Inc., New York, 193<. 
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The late George Davis Bivin, who was particularly interested in the prophylaxis 
of psychoneurosis and psychoses in children, had in the course of liis researches be- 
come interested in the subject of Fseudocyesis,^° and had collected a great amount 
of material on this subject previous to his death. Tliis material has been edited by 
his associate, hliss Klinger. The earlj- conception of this condition held by Bivin is 
that it should be looked upon as a conversion hysteria, a functional disturbance. 
Later, he formulated the hypothesis that pseudopregnancy, a normal state in the 
menstrual cycle, becomes pseudocyesis, an abnormal state, because the hormones 
which regulate this phenomenon are thrown out of balance by physical or emotional 
changes, or a combination of these two factors. Since he drew no conclusions re- 
garding his theories, this material has not been incorporated in this work. 

Miss Klinger presents an analy.sis of the cases studied, which represent an enor- 
mous collection of references to this condition. The literature was reviewed as far 
back as 1721 at which time an article bj' Mauriceau appeared. Every symptom in 
each case, which the reporting physician had specifically mentioned, is tabulated. 
In the chapter on symptomatology the occurrence and disturbance of these symptoms 
is discussed. In the order of relative frequenc}’’, with which the various organs or 
physical conditions were mentioned, it is noted that the menstrual changes had a 
relative frequenc 3 ' lOOj abdominal changes of 99, breast changes 93, fetal signs 
79, uterine contractions 50. The comments of the reporters of these various cases on 
diagnosis form the text of the succeeding chapter. Miss Klinger gives an in- 
teresting historic resume of the etiologic theories beginning with the observation of 
Hippocrates, continuing with those of Mauriceau, Parvin, Mitchell, and Liepmann, 
the latter developed a threefold cause which he based in part on Pavlov’s experi- 
ments. Further, she discusses the reason for certain specific sjTuptoms as interpreted 
from the reported cases. Among the therapeutic measures emploj’ed there are in- 
cluded twelve instances where curettage was used and ten instances where surgery 
of the pelvic organs was performed. In a number of cases treatment was ac- 
complished by insertion of a catheter in the bladder. 

Miss Klinger concludes that pseudocyesis is a psj'choneurotic condition probably 
best classified as an hj'steria, for which the most successful treatment is destroying 
the patient’s conviction of her pregnancy. The bibliographj’- of case reports takes 
up fifteen pages. 

— Philip F. Williams. 


In a preceding publication Kevinny had advanced valid proof that such me- 
chanical factors as venous stasis definitely play a role in the actual causation of 
certain tj'pes of cerebral birth injuries. Such stasis as a rule is due to a state, of 
intrauterine asphyxia. In this study entitled Medicamentous Belief of Intrauterine 
Asphyxiaii Nevinny presents conclusions baged on experimental investigations and 
clinical observations. Inhalation anesthesia can relieve fetal asphyxia caused by 
exaggerated uterine activity, ether in this respect offering certain advantages over 
chloroform. However, in a larger number of instances fetal heart action more ef- 
fectively is improved by drugs directly influencing circidation, especially by 
Cardiazol. Tliis drug also seems to prevent uterine overactivity. It proves useful 
in strengthening fetal cardiac action preceding operations, thus reducing the harmful 
effect if operative intervention on the child is requii-ed. 

— Hugo Ehrenfest. 


^“Pseudocyesis. By George Davis Bivin, Ph.D. and M. Pauline Klinger, M.A. 
The Principia Press, Inc. Bloomington, Indiana, 1037. 

^^Medikamentoeso Bekaempfung der Intrauterinen Asphyxie. Von Dr. med. habil. 
H. Nevinny, 'Universitaets-Frauenklinik, Koenigsberg. Pr. Mit 4S Textabbildungen, 
104 Seiten. Ferdinand Enke, Stuttgart, 1937. 
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So in this hook are assembled ample instruction on the theory and practice of 
both branches, as well as specialized information for the institutional nurse work- 
ing under organized systems, the family nurse serving the general practitioner in 
home practice, as well as the needs of the public liealth nurse either on urban or 
rural assignments. 

The material on obstetrics is presented in a simple, easily understandable man- 
ner, and with, a logical sequence of subjects. It is very possible that there is a 
slight overbalance at times, as for instance, the space devoted to the mutilating 
operation on the fetus. Two sections are worthy of special notice, the chapter on 
the outpatient nursing services and that on the nurse in the home delivery. If in 
the latter situation a capable nurse is cooperating with the physician, it is a blessing 
and benefit. The section on gynecology and gjmecologic nursing leaves little to be 
desired. The theory is short, concise, and medically authentic. The nursing pro- 
cedures detailed and discussed are those of particular use in the surgery or treat- 
ment of pelvic lesions. 

— Philip F. Williams. 


In preparing the present eleventh edition of his Obstetrics for Niirsesi^ UeLee has 
obtained collaboration of Mabel C. Garmon, R.N., and her name appears as co- 
author. This book has been so favorably received over a period of thirty-three 
years that an extended review seems unnecessary. 

The chapter on hospital obstetrics has been rewi’itten by the co-author, to present 
a fuller consideration of institutional technic, while new material has been intro- 
duced in various other chapters. The chapter on hospital obstetrics is, in miniature, 
a very complete manual of the care of the parturient woman from her admission in 
labor until she is sent to her ward or private bed. 

The duties of the personnel, the preparation of material used, the set up of 
instrument trays for normal and operative deliveries, and the administration of 
medicine are detailed. DeLee suggests the use of palm prints on dactyloscript as a 
more permanent means of identification of the newborn infant than sole prints. 

There is every evidence that the present edition will maintain the long and well- 
deserved popularity of its predecessors. 

— Philip F. Williams. 


This little book is written by a man of experience in country practice from a 
town with a population of eleven thousand. This Physicians’ Chiide Boole for 
Mothers^o gives a simple and concise set of directions as to prenatal care and care 
after delivery. The third chapter discusses the final examination after delivery, 
which he might possibly term the follow-up examination. He adds some very 
pertinent observations of the necessity of the cooperation of the public with the 
physician in maternity work, and stresses the danger signals of complications which 
may arise in pregnancy or the puerperium. 

On the title page are entries of the woman’s name and address. The appendice.s 
include perforated pages for the physician to fill out and upon which he may note 
the prenatal and delivery record. An omission is that the pelvic measurements are 
not listed. Following the weight record of tlie mother are pages upon wliich special 
directions, notations for supplies and questions on the care of the mother and tlie 
baby may be entered. 


3 sni,«trtric<; for Nnrses. By J. B. DcLec. A.M., M.D., Professor of Obstetrics and 
r-i-necoloKV "Emeritus, University of Chicago, Consultant in Obstetrics, Chicago 
Hospital and Dispensary; Consultant in Obstetrics, Cliicaffo Matcrnit 
roitfr and Mabel C. Cannon, R. N.. Chief .Supem-isor and Instructor n the Eirtii 
Skms 'Chi^eo Lvinff-In Hospital and Dispensary. Eleventh Edition with 231 
G59 Upases W. B. Saunders Company, Idiiladelpliia and London. 1927. 

SlWcfnf S,10 nook for JtoiUor.. By G. G. Kooncr. M.D. .Sonll.orn Vni- 
lishers, Inc. Kingsport, Tenn., 1930. 
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As stilted above, this delightfully written historical account of obstetrics should 
be of value not only to the lay person but to the physician as well. 

— Philip F. Williams. 


. In this small volume, Safely Through Childlnrth,n Dr. Bong)" describes the story 
of pregnancy and childbirth for the laj’- audience in the hope that it lyill contribute 
to a greater understanding of this fundamental aspect of science. 

Simply, but clearly, he discusses anatomj’-, conception, and the physiology of preg- 
nancy. Tliere is a very sane discussion, useful for doctors as well as the laity, 
of relief of pain in labor. The section on prenatal care, altliough short, is quite 
thorougli. The various types of operative .deliveries are briefly touched upon. Dr. 
Eongj' missed an excellent opportunity to do a little missionary work when he failed 
to discuss criminal abortion, and its often tragpc consequences. A philosopliic 
description of the menopause completes the work. Tliis book is well suited for lay 
education in obstetrics. 

— Philip F. Williams. 

The nddespread campaign for the improvement of Maternal Carets showed a need 
for the concise statement of the principles of antepartum, intrapartum, and post- 
partum care. It is felt that this handbook prepared by a group of members of 
the American Committee on Jlaternal Welfare will amply supply the needs of tlie 
average practitioner of obstetrics. The material is simply and directly presented 
nith emphasis on the cardinal principles and insistence on the nearest approach to 
asepsis which is possible, and a short and direct discussion of obstetric operations 
and complications. 

It is hoped that this handbook will have a wide distribution among general 
practitioners, hospital internes, and public health nurses. 

— Philip F. Williams. 

The 1936 report of the Oistetrio Clinic of the Hospital of San Jvan de Biosts of 
which the chief is Professor Del C. Acosta, is submitted. This covers a report of 
1,846 patients. In addition to the statistics, it contains a number of papers on vari- 
ous subjects, mainly clinical, such as tumors in pregnancy, anesthesia, the treatment 
of septic abortion by means of sera, and a casuistic such as two cases of infected 
fibroids during the puerperium. Judging by this report, syphilis is very prevalent 
among pregnant women in Colombia. 

— F. T. Franlc. 


For the first time, as far as we are aware, the subjects of Obstetric and Gynecologic 
Nxirsingtf have been combined in one book. In recognition of the changing trends 
in nursing education the authors, Dr. Palls and Miss McLaughlin, have written this 
book to encompass the varying situations in which obstetric, as well as g 3 Tieeologic, 
nursing finds a field. 


’^Safely Through Cliiltlbirtli. By A. J. Rongy, Attending Obstetrician and Gyne- 
cologist, Lebanon Hospital, etc. With 20 illustrations, 192 pages. Emerson Books, 
Inc., New York, 1937. 

“iMaternal Care. The Principles of Antepartum, Intrapartum, and Postpartum 
Care for the Practitioner of Obstetrics. Approved by the Committee on Maternal 
Welfare, Inc. By Dr. Ered L. Adair, Editor. The University of Chicago Press, 
Chicago, 111. 

’“Bolotin Aniial 193G. Clinica Obstetrlca, Hospital do San Juan de Dios. Bogota, 
Colombia. 

’’Obstetric and Gynecologic Nursing. By Frederick H. Palls, M.D.. Professor of 
Obstetrics and Gynecology, University of Illinois, College of Medicine, etc. and 
Jane R. McLaughlin, Supervisor of the Department of Obstetrics and Gynecology, 
Research and Educational Hospital, etc. With 83 illustrations, 492 pages. The C. 
V. Mosby Company, St. Louis, 1937. 
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elusions in regard to causative factors liarmonize well with, those announced by other 
writers. Of special interest, however, is the emphasis he lays on the possible pre- 
vention of intrauterine asphyxiation by two means, readily available, namely, ad- 
ministration of the cardiac stimulant cardiazol, or slight inlialation anesthesia when 
uterine contractions are severe or follow each other too quickly. He feels certain 
that in this manner many infants can be protected against cerebral injuries. It seems 
superfluous to add that the diagnosis of injury to the central nervous system can 
be made or excluded only if the autopsy is extended to a study of the spinal cord 
throughout its entire length. 

— Bugo Ehrenfest. 

Torild Brander from Finland has witten a monograph on the Development of 
Intelligence in Premature ChildrenJi These children were investigated between the 
seventh and fifteenth year from both a physical as w'ell as a neuropsychical point 
of view. Such a study will probably be feasible only in small countries where the 
population is sessile. 

\\niere the birth W'eight was under 2,500 gm. the case was classified as premature. 
Previously investigators used various criteria. If the I.Q. is employed, more de- 
fectives are noted. His material was based on 18,000 births of which 12.8 per cent 
were premature, a total of 2310. Of these, 1240 died before the mother was dis- 
charged from the clinic, 1070 children being discharged. Of these, 240 died sub- 
sequently j 583 Avere found alive in the age period of seven to fifteen years. 

The Binet-Simon-Terman tests Avere employed througliout; 376 cases could be 
examined. Of these, 86 AA’cre tAvins, 22.9 per cent. Of the tAvins (42 pairs), 11 
twins shoAA'ed Aveakraindedness, 22.6 per cent. Of 290 single births, 31 or 10.7 
per cent shoAA'ed Aveakmindedness. Of all the children examined, 46 per cent were 
found normal in intelligence, 56.7 per cent beloAV standard, 1.4 above standard, and 
11.2 per cent distinctly weakminded. 

Birth Aveights betAA'een 1,000 and 1,500 did not shoAv a single normal child. Com- 
plications during labor increased the percentage of mental defectives. Children 
from loAV social groups showed a depressed I.Q. In the general population 12.5 to 
25 per cent of all mental deficiencies are ascribed to premature birth. An interest- 
ing casuistic section and a number of illustrations add further value to this impor- 
tant contribution. 

—27. T. Franlc. 


In this little monograph, TJnreife und Lehensschwaeche,^^ Peiper presents the 
story of the premature and immature baby. He notes tliat from 5 to 10 per cent 
of births fall in this class, of Avhom less than half reached the end of the first year 
of life. Regarding cause of such births it is noted, that in three very large scries, 
the cause AA-as undetermined in an average of 48 per cent, AA’hile syphilis, tlie next 
largest cause after multiple pregnancy, aA’eraged 7.5 per cent. Various sections 
discuss Aveight, chemical values, hormone production and ferment content, pliysiologm 
manifestations, and cerebral deviations. External infiuences in dcAmlopment as 
nursing, infection, nutrition, are considered. Peiper regards a birth -weight of 2,000 
gm. as the basic limit for organic dysfunction. This monograph should be of in- 
terest to those concerned Avith the scientific aspects of the problem of immaturity, 

—Philip F. Williams. 


TTfbpr Die EntAAlcTilunfr Der IntelliKcnz Ilei Fniclurc tmrenen Klmlerii. 
''on^^f^rnS Brander. Mit 08 Abbilduiig-eii und IJT Tabellen nebst tabeUail.^clic 

-f ^iiifii”^cbensKcliwncclic. Von Professor Dr. Albrecht Peiper, AAnippertal. 
,IIt lO^Abbildung^n. 103 Sciten. Verlagr von Georg Thieme, Leipzig, 103,. 
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It might be well that some of the Social Security funds devoted to maternal 
welfare be used in distributing samples of this book throughout the rural areas of 
the United States. 

— Philip F. Williams. 

Tliis line book, Getting Beady to Be a Mother, ~o by Miss van Blarcom has reached 
its third edition. In this edition new material on habit training and other topics 
has been added. The first half of the text is a well-considered presentation of 
prenatal care and of preparation for labor. 

The second half is an excellent manual on baby care in all its multitudinous 
details. Several appendices describe the physiology of reproduction. The language 
used is clear and concise, the statements made are direct and medically correct. 
One feels that the average woman who is getting ready to become a mother will 
get much help from reading this book, and incidentally will be likely to cooperate 
more fully with her medical attendant. 

— Philip F. Williams. 


Newborn, Infants, and Children 

Tow’s Diseases of the Neiohorn^- is designed mainly for the general practitioner 
but should bo of interest to the pediatrician as well. It deals with the first month 
of life. There is much valuable data in the chapter on general considerations. The 
author advises intramuscular injection of camphor in oil to inhibit lactation in the 
mother. For pylorospasm, atropine, phenobarbital and calcium are indicated. Any 
newborn infant under 5 pounds in weight is considered premature. Treatment in this 
group has little effect on the number of deaths occurring within forty-eight hours 
postpartum. 

In the chapter on birth injuries, it is stated that the majority of diplegias are 
due to the pathologic process of intrauterine origin. By no means will all ob- 
stetricians agree with this point of view. The disorders of the various systems are 
taken up in order, the skeletal, the genitourinary, the nervous system; then eye, 
ear and nose; and finally the septic and infectious diseases. 

Of particular interest to the gynecologist are the cases and references under 
female genital tract. For example, a case of prolapse of the uterus at birth 
combined with other deformities; mixed tumors of the vagina and similar genital 
disturbances noted at birth. 

"Whether such a statement as "an equable state of mind on the part of the 
mother is the most important single factor in the production of good breast milk” 
can be accepted in view of our present endocrine knowledge is more than doubtful. 
The book is well written, and each chapter concludes with a good bibliography. 

— B. T. Franlc. 

Birth Injuries of the Central Nervous System^s are thoroughly discussed by H. 
Nevinny in this small monograph. After surveying the very extensive literature 
on the subject the author analyses in detail a comparatively large material con- 
sisting of 153 cases that have been autopsied. In general, liis findings and con- 

“Gottingr Ready to Bo a Mother. By Carolyn Conant van Blarcom, R.N. Third 
edition, revised. With 97 illustrations, 305 pages. The Macmillan Company, New 
York, 1937. 

“Diseases of the Newborn. By Abraham Tow, M.D., Adjunct Professor of Pediat- 
rics, New York IPolyclinic Hospital, etc. Illustrated, 477 pages. Oxford University 
Press, New York, 1937. 

“Die Geburtstraumatischon Schaedigungen Dos Zentralnervensystems. Von Dr. 
Med. H. Nevinny, Universitaets-Frauenklinik in Koenigsberg, Pr. Mit S Textabbil- 
dungen und 12 Tabellen. 87 Seiten. Ferdinand Enke, Stuttgart, 1930. 
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American Association of Obstetricians, Gynecologists, and 
Abdominal Surgeons Annual Prize 

The American Association of Obstetricians, Gynecologists, and Ab- 
dominal Surgeons has recently announced a new annual prize of 
$500.00. Those eligible include onlj’- (1) internes, residents, or grad- 
uate students in obstetrics, gynecology, and abdominal surgery, and 
(2) physicians (M.D. degree) who are actually practicing or teaching 
obstetrics, gjniecology, or abdominal surgery. 

Competing manuscripts must (1) be presented in triplicate under a 
nom-de-plume to the Secretary of the Association before June 1, (2) 
be limited to 5,000 words and such illustrations as are necessarj'- for a 
clear exposition of the thesis, and (3) be t 3 ’-pewritten (double-spaced) 
on one side of the sheets, with ample margins. 

The successful thesis must be presented at the next annual (Sep- 
tember) meeting of the Association, without expense to the Associa- 
tion and in conformity with its regulations. 

For further details, address Dr. James R. Bloss, Secretary, 418 
11th Street, Huntington, West Virginia. 


Officers of American Association of Obstetricians, Gynecologists and 

Abdominal Surgeons 

The following Officers were elected at the annual meeting held in 
September, 1937 : 

President — Dr. Paul Titus, Pittsburgh, Pa. 

President-Elect — Dr. James E. King, Buffalo, N. Y. 

Vice President — Dr. Albert Mathieu, Poidland, Ore. 

Secretary — Dr. James R. Bloss, Huntington, W. Va. 

Assistant Secretary — Dr. LeRoj'- A. Calkins, Kansas City, Mo. 
Treasurer — Dr. Lewis P. Smead, Toledo, Ohio. 

Meuibers of the Council for three years: 

Drs. James W. Keuuedj’’, Philadelphia, Pa., and W. Wajnie Bab- 
cock, Philadelphia, Pa. 


International Congress of Obstetrics and Gynecology 
Amsterdam, May 4 to 8, 1938 

Under the Patronage of H. M. the Queen of the Netherlands 
Ronorary Chairmen 

Dr. H. Colijn, Prime Minister and Jlinister of Foreign Affairs. 
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Tlio necessity for anotlier edition of Diseases of Infants and Children^^ gave 
GriiBtli and Mitchell an opportunity to make many important changes in tliis volume, 
Avhich had met with universal and prompt approval at the time of its appearance. 
Much new material has been added in the chapters dealing nith anatomy, physiology, 
and growth of tlie newborn and young infant, artificial feeding, disturbances of 
acid-base balance, dehydration, and man}"- other conditions. We mention the fore- 
going topics in particular because we feel that every physician doing obstetric work 
of necessity must be informed on these aspects of pediatrics and because we know 
of no other textbook which deals with the entire subject better than this volume. 

— Hugo Ehrenfest. 


Society Transactions 


OBSTETRICAL SOCIETY OF PHILADELPHIA 

MEETING OF MAY 6, 1937 
The following papers were presented: 

The Management of Pregnancy and Labor Complicated by Triplets. Dr. John 
C. Hirst. (This article will appear in a later issue.) 

Myxedema With Menorrhagia and Tetany as Complications Following a Partial 
Thyroidectomy. Dr. Charles W. Dunn, and Dr. William B. Nicholson. (For 
original article, see page 164.) 

The Basal Metabolic Rate in Normal Pregnancy. Dr. George C. Hanna, Jr. 
(For original article, see page loo.) 


Items 


American Board of Obstetrics and Gynecology 

The next examination (written and review of case histories) for 
Group B candidates who have filed applications will be held in various 
cities of the United States and Canada, on Saturday, Pebruai’y 5, 1938. 

The general oral, clinical and pathological examinations for all can- 
didates (Groups A and B) will be conducted by the entire Board, 
meeting in San Francisco, California, on June 13 and 14, 1938, im- 
mediately lu'ior to the meeting of the American Medical Association. 

Applications for admission to the June, 1938, Group A examinations 
must be on an official application form and filed in the Secretary's 
Office before April 1, 1938. 

For further information and application blanks address Dr. Paul 
Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pa. 

Diseases of Infants and Cliildrcn. By J. P. Crozer Griffith, Emerlt. Pro- 
fessor of Pediatrics, University of Pennsylvania, etc. and A. Graeme Mitchell, Pro- 
fessor of Pediatrics, College of Medicine, University of Cincinnati, etc. Second edi- 
tion, revised and reset. 1154 pages, VV. B. Saunders Co., Philadelphia, 1937. 



American Board of Obstetrics and (xynecology 

List of Diplomates Limiting Their Practice to Obstetrics 

and/or Gynecology 

To Date, January 1, 1938 
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President 

Prof. Dr. A. H. M. J. van Eooj', Director of the University Clinic of Obstetrics and 
Gjmecologj". 

Secretary 

Dr. F. C. van Tongeren, Deputy Director of the University Clinic of Obstetrics and 
Gjaiecolog}'. 

PEELIMINARY PRO GR AM 


TOPICS FOR DISCUSSION 

I. Eclampsia. II. Thrombosis and Embolism. HI. Hormones. 

Reporters : 

I. Pathogenesis, Treatment, Dr. E. Klaften, Vienna, Dr. H. Vignes, Paris, and 
Prof. B. Stroganoff, Leningrad 

Eclampsia, from a geogi'aphical point of view. Prof. K. de Snoo, Utrecht, 
and Prof. R. Eemmelts, Batavia 

II. Diagnosis and Symptomatology, Etiology, Prevention and Treatment, Prof. 

E. Cova, Torino, Prof. D. Dougal, Manchester, Prof. S. E. Wichmann, 
Helsinki 

III. Historical review, Prof. G. Wagner, Berlin, and Prof. C. Kaufmann, Berlin 
• Lecture on latest research, Dr. C. Hartman, Baltimore, and Prof. L. Brouha, 

LiSge 

Discussors: Dr. M. Cheval, Brussels. Prof. C. Cotte, Lyon. Prof. F. Daels, 
Gent. Prof. J. Engelhard, Groningen. Prof. L. Fraenkel, Sao Paulo. Prof. J. 
Frigyesi, Budapest. Prof. P. Gaifami, Roma. Prof. G. Gheorghiu, Bucaresti. 
Dr. J. Greenhill, Chicago. Prof. H. Guggisberg, Bern. Prof. E. Hauch, Copen- 
hague. Prof. P. van der Hoeven, Leiden. Prof. Dame A. L. McHroy, London. 
Prof. M. Jayle, Paris. Dr. J. Jensen, St. Louis. Prof. H. Hahr, Vienna. Dr. 
A. Laffont, Alger. Prof. E. Laqueur, Amsterdam. Dr. J. DeLee, Chicago. Prof. 
W. Liepmann, Istanbul. Prof. ZST. Louros, Athen. Dr. A. Manevitch, Moscou. 
Prof. H. Martius, Gottingen. Prof. A. Mayer, Tubingen. Prof. M. Phillips, Sheffield. 
Prof. R. Schroder, Leipzig. Prof. B. Solomons, Dublin. Dr. F. Taussig, St. Louis. 
Prof. A. Westman, Lund. Prof. B. Zondek, Jerusalem. 

Visitors are advised to apply to the Travel agencies Wagons-Lits/Cook, for 
reduced fares and for reserving hotel accommodation. Rooms (breakfast, tips and 
taxes included) can be obtained at prices ranging from D.Pl.3.50 to D.Pl.6.25. 


Meetings Will Be Held at the Koloniaal Instituut 

Evenings are fixed for receptions, a visit to the Castle ''Hijenrode' ’ and 
Closing Banquet. 

On May 8 and 9 there are various trips on the program, including the Reclaim- 
ing Works of the ‘ ‘ Zuiderzee. ’ ’ A concert, at the ‘ ‘ Concertgebouw, ’ ’ by the famous 
conductor Willem Mengelberg (eighth Symphony of Mahler) has also been arranged. 
There is also a special program for ladies. 

Prospective visitors may become members of the Congress by subscription at the 
following rates: full members, 15 Dutch florins, associate members (including 
family), per person, 5 florins. Address the Treasurer, Dr. I. J. Wijsenbeek, 
“Postgiro rekening, 294741, Amsterdam, HoRand. 
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entirely normal to those in Avhieli uterine bleeding was continuous over 
a considerable period of time. 

We construe as normal those women whose menstrual periods are reg- 
ular at twenty-eight-day intervals, or close to this, who flow from four 
to six days moderately, and whose iieriods are painless. In addition, 
we have limited our concepts of normal to those women who have had 
one or more children, in whom pregnanej’’ occurred without undue lapse 
of time. In the final analysis, the ability to conceive and bear children 
is our only incontrovertible proof of sexual normality. The abnormal 
eases represent the usual range of menstrual abnormalities which bring 
these patients to the gynecologist. All the cases studied were tlie 
private patients of one of us (L. W. M.) so that accurate liistories and 
adequate examinations and follow-up Avere possible. 

With few exceptions, all the endometrium specimens Avere obtained 
in the office. In these, no anestlietic, local, or othei’Avise, Avas used. Speci- 
mens Avere obtained Avith a very small sharp curette Avhich could in 
most instances be introduced through the cervix Avithout dilatation. 
Occasionally, in nulliparas or virgins, slight dilatation of the cerAUcal 
canal AAuth the smallest Jolly dilator AA-as necessary. We prefer a curette 
for this purpose to a punch of any sort, since many times Ave noted the 
interesting fact that the glandular changes differed considerably in 
various parts of the endometrium. 

The curette is introduced gently through the cervix, carried to the 
fundus and brought doAvn to the cervix in the positions of 12, 3, 6, and 
9 o’clock. Comprehensive samples of endometrium are thus obtained. 
Sometimes the specimen is obtained by bringing the curette doAvn in a 
spiral motion from the fundus to the cervix. With proper gentleness, 
the complaint of cramping pain is minimal, and no patient eA*er refused 
further specimens Avhen refiucsied. In no instance AA^as there the slight- 
est deleterious effect, either during the procedure or after. 

As stated previously, for scA^eral years specimens Avere obtained at 
least three times a month, \iz., immediately after a menstrual period, 
at midinterval, and immediately preceding menstruation. PIoAvever, it 
Avas finally definitely concluded that as much could be learned from one 
s]iceimen, obtained immediately befoi’e a menstrual period, as from 
three or more, and for the past scA'cral years, all specimens liave been 
obtained at this time. When uterine bleeding is continuous, it probably 
makes no difference Avhen they are obtained. Fi-om an immediate pre- 
menstrual .specimen, a comiJete history of the hormone action on the 
endometrium since the jireceding menstruation can be i-ead, and other 
■specimens obtained during that time arc supertluous. 

In the interpretation of the accompanying photomicrograifiis, it is in 
order to rcAueAV bi-ietly the pre.sent Avoikiiig theories concerning the 
physiology of menstruation. 
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A COREELATION OP ENDOMETRIAL HISTOLOGY WITH 
CLINICAL SYMPTOMS'' 

Lymak W. Mason, M.D., William C. Black, M.D,, and Reuben G. 
Gustavson, Ph.D., Denver, Colo. 

I N 1931 we liegan a .study wliich had for its object the possible corre- 
lation of endometrial histology at varying times during the menstrual 
cycle with estrin concentration, as determined by its extraction from 
the urine. Daily twenty-four-hour urine specimens were extracted for 
estrin through one, two, or more menstrual cycles. For several jmars 
endometrium specimens were obtained immediately following a men- 
strual period, at the midinterval, and immediately before menstruation 
on each patient studied. In a number of cases, specimens were obtained 
weekly. 

It was finally concluded that, as the study was being conducted, no 
such correlation as Avas originally thought possible could be shown, and 
as for obvious reasons daily endometrium specimens could not be ob- 
tained over long periods of time, the original purpose of the study was 
abandoned. Instead, the estrin study Avas continued separately, and has 
been reported in another paper. As increasing numbers of endome- 
triums AA'ere examined microscopically, a definite correlation of endome- 
trial histologj' Avith the clinical aspects of Amrious menstrual phenomena 
became more and more apparent. 

Endometrium specimens have been obtained from OA^er 50 cases, com- 
prising practically the entire range of menstrual phenomena from those 

•From the private practice of L. AAL M., tlie Department of Patliology, University 
of Colorado School of Medicine and Hospitals, and The Research Laboratories. Uni- 
versity of Denver. 


Note: Tlie Editor accepts no responsibility for the views and statements of 
authors as published in their "Original Communications.” 
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A normal female sex cycle, therefore, is predicated upon the normal 
activity of these two ovarian hormones, estrin and progesterone. They 
must be elaborated in adequate amounts, and there must he a normal 
balance between them. In the light of our present knowledge, this is 



Fig. 2. — K. B., aged forty years. Entirely normal menstrual history. Never any 
dysmenorrhea. Three normal pregnancies, the last three years ago. 



Fig. 3. — D, B., aged twenty ycar.s. Entirely normal menstrual iiistory. Never any 
dysmenorrhea. Now normally pregnant at five months. 

in turn dependent upon tlie proper functioning of the .sex liormone or 
liormones of tlic anterior liypophysis, wliich act, althougli possibly not 
entirely, through the ovary. Wliile not yet proved, it malms the matter 
somewhat easier to understand if we follow the postulation of two hyjio- 
phy.seal sex hormones, the follicle stimulating hormone and the lutein- 
izing hormone. The fir.st of these .stimulates the development of the 
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During menstruation, most of tlie endometrium is desquamated, and 
immediately following, it is represented in sections b.y a stroma in which 
can he seen rather widely spaced uterine glands. These are small and 
comiDact, and are lined by a single layer of low cuboidal cells. During 
the period of follicle growth, the endometrium proliferates. This is 
marked by a greatly increased vascularity and thickness of the endome- 
trium, and a hypertrophy and hyiicrplasia of the uterine glands, the 
cells becoming columnar in type. Following ovulation, which occurs 
sometime around midinterval, the corpus luteum develops. The hyper- 
plasia of the glands continuo.s, and in addition, becoming noticeable 
several days before menstruation begins, the glands take on distinct 
secretory characteristics, whicli are evidenced in the histologic appear- 
'ance of the glands by vacuolization of tlie gland cells, witli a charac- 



Eig. 1. — aged thirty-one yeav.s. Entii’ely normal menstrual histoi'y. No dysmenor- 
rhea. Now normally pregnant at eight months. 

teristic “fuzziness” of the gland bordei's. At this time, the lumina arc 
more or less filled with a mucoid matei’ial. 

The characteristic hormone of the follicle is estrin, and it is under 
its influence that the glandular hyperplasia occurs, while the charac- 
teristic hormone of the corpus luteum is progesterone, wliieh is respon- 
sible for the seeretoiy changes which occur premenstrua lly in the glands. 
However, estrin is secreted by the eoiqms luteum also, in even greater 
amounts than by the follicle. The function of progesterone seems to be 
to prepare the endometrium for the nidation of the fertilized ovum. Its 
full and comidete action also seems to be necessaiy for normal menstrua- 
tion, i.e., for menstrual i^eriods Avhich begin and end sharply, which 
last for a normal length of time Avith moderate floAv, and AAdiich are 
free from pain. We IniA-e not found a premenstrual endometrium AA’hieh 
AA’e considered normal in any patient aaOiosc menstrual periods did not 
fulfill these requirements. 
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follicle with its elaboration of estrin, and botli, but particularly the 
latter, are responsible for the development of the corpus luteum and its 
particular hormone progesterone. 

Figs. 1, 2, and 3 are photomierograplis which represent what we con- 
sider normal endometriums. There is a normal hyperplasia of the 



Fig. 6. — B., aged twenty-four year-s. Tlii.s patient’s periods were regular, but the 
duration was from eiglat to twelve days. Plow was quite excessive. Patient was in 
a sanitarium in Denver witli an active tuberculosis. Tliat the tuberculosis was 
probably not a factor in the menstrual abnormality, note tlic following section : This 
section shows a normal, or even an increased, glandular hyperplasia, but the pro- 
gesterone influence is slight, I'eflected in almo.st absent secretory characteristics in 
the glands. 



jrjtr. 7. I,-', yr., apod thirty-three yenrr.. .Symptoms in this ea.so were .almo.st 

identical with thn.se of the precedinp one, i.e., repular mon.strual intervals, but flow 
w.as prolonged and quite oxco.s.sive. Tliere have been times when tlic hemoglobin him 
fallen from 00 per cent to .0.0 per cent during a single menstruation, 
married and has* two children, the younge.st live yeans of ape. .Since that time there 
has been a spontaneous abortion at tvo and onc-haif montiis, 

\a noted this patient’.s svmptoins arc practically Identie.al with those of the pre- 
ceding patient, and their cndometrium.s arc practically identical. 
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Figr. 4. — G. O., aged twenty-one years. History of previous pelvic infection, prob- 
ably gonorrheal. Alternating menstrual periods of four and nine days’ duration. In- 
tervals normal. Flow not excessive in eitlier case. Specimen taken just before an 
expected nine-day menstruation. Decreased secretoiy activity of the glands is ap- 
parent. Operation was done, at which time both tubes (abscessed) and right ovary, 
which was imbedded in scar tissue and polycystic, were i-emoved. Following- this, 
periods were all of four days’ duration, painless and with moderate flow. Evidently 
the alternating nine-day periods were controlled by the diseased right ovary. Un- 
fortunately, it was impossible to obtain a subsequent endometrium specimen. We be- 
lieve it would have been normal. 



Fig. 5. — I. ar., aged twenty-six years. Normal menstrual historJ^ One normal 
pregnancy shortly after marriage. No pregnancies for five years. Then followed 2 
spontaneous abortions at an interval of a year. Next pregnancy continued after a 
threatened abortion at two months. From this time until term, patient was treated 
continuously with pregnancy urine extracts. Baby normal. One and one-half years 
later tliere was another pregnancy. No treatment was given during this pregnancy, 
which ended in a miscari-iage at six months. 

This endometrium shows considerable diminution of progesterone influence, re- 
flected in a decreased secretoi’y activity of the glands. Menstruation and/or fertility 
are probably never normal in an individual who shows this much hoimonal im- 
balance. 
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women. With the exception of the endometriums of this type, all were 
obtained from women in tlie optimum cliild bearing age. 

The gradation of clinical symptoms corresponding to the endometrial 
specimens maj^ be listed as follows: 

1. Normal. Menstrual periods regular at intervals of appro.ximately twenty- 
eight .days; duration of flow four to six days, in moderate amount; beginning and 
end of flow sharply delimited; no dysmenorrliea (Pigs. 1, 2, 3). 



Fig-. 8A. 



Fig. SB. 

jrjg-. g. — E. s., aged twenty-one ye.ar.s'. Tlio.«:c tliree specimens (A, B, .and C) were 
obtained Immediately preceding men.stni.'ition in three .successive months. There w.a.s 
one normal pregniincy. which occurred .sliortly after marriage. .Since that time exten- 
sive pelvic surgeiw lia.s been <lonc for .salpingitis .and .adliesions. Both ovaries remain. 
Patient complaine'd of gra<lually decrea.sing menstrua] intor\-als witli lengthening dura- 
tion of flow. IGow nitlier .scanty .and “.spiotcliy" in type. 

It is interesting how alike these three .specimens are. Tlie glands ai-e not norm.all.v 
liyperpl.astic. .Setwetory characteristics aie slight. It Is evident that not only is the 
progesterone influence defective, but that of c.strln is also. 
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glands, and they show well the normal premenstrual secretory charac- 
teristics, as evidenced by tlie "fnzz.Y” appearance of tlieir inner borders. 
An endometrium of this type presupposes a normal follicle development 
Avith rupture and the development of a normal corpus luteum. It also 
presupposes the extrusion of a normal ovum when the follicle ruptures, 
but this may not necessarily be so, nor has it been proved as yet. From 
the hormone standpoint, an endometrium of this kind can only result 
Avhen there has been a normal elaboration of estrin by the follicle, and 
of estrin and progesterone by the corpus luteum, and of a normal balance 
of activity betAveen them. 

At the other end of the seiles Ave find the familiar and typical “Saauss 
cheese” pattern of endometrium, Avhich is belicAmd to result from a long 
continued excessive action of estrin, and an absence of that of proges- 
terone. In tliis type of endometrium, tlie hormone balance is com- 
pletely destroyed. In conjunction Avith such endometriums, one finds 
ovaries Avhieh are polycystic, resulting from derangements in follicle 
maturity and rupture, and in AA'hich signs of current corpus luteum ac- 
tivity are absent. This is the type of nongravid endometrium Avith 
AA'hich the pathologist is most familiar for tlie reason tiiat curettages 
are not usually done in the great numlier of patients Avhose menstrual 
abnormalities are of lesser extent than tlie continuous bleeding AA^hich 
nearly ahvays results from such endometriums. AVe have not found 
sueli endometriums excejit in AA'omen in or at the menopause, and it is 
in these that a curettage is of paramount importance for diagnostic 
purposes. 

AVe present a series of endometriums Avhich fall in betAveen the nor- 
mals at tlie one end and the ‘‘SAvi.ss cheese” type at the other, in AA'hich 
the departure from normal of each shades into an increasing departure 
from normal of the next. The patients’ menstrual symptomology sIioaa's 
a similar gradation in severity, AA'hich can be correlated Avith the en- 
dometrial picture. It Avas of the greatest interest to us in examining 
a ncAV specimen to observe hoAV similar it ahvays Avas to a former one 
from a patient Avith similar menstrual complaints and symptoms. The 
photomicrograiihs AA'hich folloAV are arranged in this series, and the 
salient points in the history of each case are presented. 

It is evident that these endometriums grade almost imperceptibly into 
each other in the extent of pathology or hormone imbalance hiA'olved. 
The most characteristic feature in each succeeding specimen is the CA'i- 
dent gradually diminishing progesterone action on the endometrium. 
There may or may not be CA'idence of exeessiA'e or diminished estrin 
action. AVe haA'e not found any endometrium in AA'hich aa'C could inter- 
pret anything pointing to excessh'c progesterone influence. It is of 
interest that no endometriums such as those shoAvn in Pigs. 11 , 12 , and 
13 Averc found except in Avomen in or at the menopause. None Avhich 
shoAved so marked a departiu’e from normal Avere found in younger 
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G. Menstrual rliytlim entirely lost and bleeding usually continuous (Figs. 11^ 12, 
and 13). 

It appears then, tliat menstrual ahnormalities can he closely correlated 
with the histology of the endometrium, and tliat variations from normal 
here are due to an imbalance lietween the two ovarian hormones, astrin 



Fig. 10. — B. F., aged Uventy-two years. For the first time in this series, wc have 
the endometrium of a patient who occasionally flow.*- from one menstrual period into 
the next. She is markedly ovei’weight, and shows unmistakable evidence of pituitary 
deficiency. The section is tlie first which does not show in a single gland any 
evidence of progesterone activity. This specimen was taken about one hour after 
menstruation iiad begun. Estrin influence is greatly diminished also. Pelvis is 
grossly negative. 



Fig. 11. — G. F.. aged foi-ty-threo years. J>i)ecimcn from a patient wiio had flowed 
continuou.“ly for two months. Itten.strual period.s were e.s.sentirilly norm.al until sev- 
enil month.s before, v.dien they bec.-iine irregular wltli increa.sing dur.ition of flow. 
Endometrium was m;irkedl.v thiekened. Tliis final markeil clei>arture fi’om normal 
in the pritii;nt's symptoms was of relatively n-cent origin, and although the liypor- 
pla.sia wa.s marked, the glandular pattern shows onl.v beginning cy.stic degeneration 
of the glands. No evidence whatever of corj us luteum aetivit.v. 
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2. Normal intervals, but duration of flow is lengthened, and frequently amount 
is excessive. Plow may “dribble out” for several days at the end (Figs. 4, 6, 7). 

3. Intervals still fairly regular, but duration of flow is considerably lengthened, 
sometimes for two weehs. Flow ma}' varj* from scanty to pi'ofuse several times 
during this period (Fig. 8), 

4. Intervals irregular, with varying duration and amount of flow (Fig. 9). 

5. Intervals usually irregular, and duration of flow lengthened so that one period 
almost lasts into the next one, but always some interval, of varying length, in which 
there is no bleeding (Fig. 10). 




Eig-. 9. — 'W. R , .aged thirty-one years;. This woman has had several pelvic opera- 
tions. Her original complaint was dysmenorrhea. She still has considerable pain at 
times. Tliere was one child, and piregnancy occurred shortly after marriage. For 
the past three years, periods have lasted for two weeks many times, and there is 
varying scanty flow and flooding in the same period. The right ovary' has been 
remox'-ed because of "cy'sts." Pelvic examination is at present essentially' negatix'e, 
except that the remaining left ovaiy- is quite small and hard. Both estrin and 
progesterone deficiency are more marked in this section than in the preceding one. 
The glands show less hyperplasia and less premenstrual changes. The stroma is 
thin and edematous. 








200 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


glands is necessary to produce a premenstrual endometrium wliieli we 
have described as normal. 

As a result of our experience over a period of six years, we are of 
tlie opinion tliat tlie curettage of the nongravid uterus, of sufficient 
thoroughness to secure ample tissue for purposes of microscopic study, 
is a minor office procedure, and can be done with relative impunity. 
No anesthetic is necessary. 

Without appending: in detail the voluminous bibliogri'aphj,’’ vhich would be neces- 
sary, we desire to acknowledg'e all of those workers in this and related fields wlio 
have contributed to our present knowledge of the physiology of the female sex cycle. 


HEMOEEHAGIC DISEASE OF THE NEWBOEN 
Carl T. Ja^tsrt, M.D., New York, N. Y. 

(From the Department of Obstetrics and Gynecology, Cornell University Medical 

College and the New Tori: Hospital) 

T HEEE is a tendency in the newliorn infant to bleed spontaneously 
from the mucous membranes during tlie first days of life. Tliis condi- 
tion has been termed: '‘idiopathic hemorrhage,” ‘‘hemorrhagic dia- 
thesis,” ‘‘hemophilia neonatorum,” ‘‘umbilical hemorrhage,” ‘‘melena 
neonatorum,” ‘‘hemorrhagica neonatorum,” and ‘‘hemorrhagic disease.” 
The etiology remains obscure, 

Hemorriiagic disease is either present at birth or occurs soon there- 
after. The mortality is liigh unless luiman blood is promptly adminis- 
tered. Consequently, the accoucheur is responsible for its recognition 
and treatment. Stander has advocated that the total infantile mortality 
rate should include all deaths, regardless of cause, occurring in the finst 
fourteen days of life. Therefore, a .successful confinement entails the 
delivery of a ‘‘good baby,” and one that remains so for fourteen days. 
For these reasons, the present study of hemorrhagic disease of the new- 
born was made, placing emphasis on obstetric and parturitional factors 
that appear to be contributory. 

HISTORICAL REWEW 

Oinplmlorrhagia was fir.«t de.scribed by Watts in ITulI. Rilliet in 1848 coininontcd 
on intestinal heinorrluige in newborn infants. In 1850, Bowclitcli pointed out tlie 
association of such bloody dejection with umbilical hemorrhage. He considered tliis 
svndrome to be very rare, since it was not mentioned in the loading medical texts 
and journals of that period. This caused Alinot in 1852 to state that “during the 
past few years, numerous instances have been reported.” Minot reiterated the con- 
tention of Bowditch that umbilical bleeding was a manifestation of a diathesis, with 
co-existing bleeding from the gums, .stomach, and intestine. 

Coale in 1852 described hemorrhagic disease as it is known today. He reported 
a case that bled from the stomach and anim, without umbilical bleeding. This report 
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and progesterone. The cause, in turn, of this imbalance may not lie in 
ovarian pathology per se, but may be due to abnormalities in the an- 
terior lobe of tlie hypophysis, or even to patliology in other endocrine 
glands. In fact, we believe, so far as the female sex cycle is concerned, 
that a normal activity of, and balance between, all of the endocrine 



Pig. 12. — E. G., aged forty j-ears. The Iionnonal imbalance is still fartlier along 
in this case. In 1932, after a period of amenorrhea of three months’ duration, dur- 
ing which time the patient thought herself pregnant, she began to flow excessively, 
and continued to do so until curettage was done three weeks later. Eighteen months 
later the same history repeated itself, and again Hvelve months later. The specimen 
shown was obtained after the second period of menorrhagia. The endometrium was 
so hyperplastic that it resembled pieces of placental tissue. Differing from the 
preceding specimen, in which only an occasional gland is dilated, in this one most 
of them are, and a considerable number are definitely cystic. 



Pig. 13. — B., aged forty-one years. This patient has had menorrhagia for the 
past three years, and had been flowing continuously for the last seven months. Sec- 
tion shows enormous dilatation and cystic degeneration of the glands. 'This section 
represents the end histologic picture found in this type of case, i.e., constant uterine 
bleeding over long periods of time. It is the typical “Swiss cheese" pattern of 
endometrium. 
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Parity. — Primiparas contributed 35 or 48.6 per cent of the cases, with 52.2 per 
cent for the control. Multiparity was present in 37 or 51.4 per cent of the cases, with 
48.7 per cent for the control. Multiparity is slightly increased, but is believed to 
liave little direct significance. 

Complications of Pregnancy. — Antepartum -complications occurred in 45 or 62.5 
per cent of the mothers, as compared with 22.3 per cent in the control. Tliis dif- 
ference of nearly 300 per cent is shown in Table I. Tlie toxemias were grouped 
according to the classification in Stander’s monograph. Sahli hemoglobin deterraina- 

Table I. The Fbequency op Antepartum Complications op Pregnancy 

CASES PER CENT CONTROL 
(44 patients) 16 36.3 4.0 

(72 patients) 14 19.5 10.8 

(72 patients) 6 8.3 3.0 

(72 patients) 9 12.5 4.5 

45 62.5 22.3 


Anemia 

Toxemia 

Syphilis 

Other 


tions in the last trimester of pregnancy averaged 65 per cent in 44 cases studied, of 
which 16 cases were below 70 per cent. Cardiac disease, pyelitis, and pulmonary 
tuberculosis constitute the group marked “other.” The high incidence of the com- 
plications of pregnancy, together with the increased age and racial factors, make 
maternal debility a decided entity. 

Pelvis. — Abnormal iielvcs were present in 10 or 13.8 per cent of the caso.s, wliich 
is higher than the control of 8.4 per cent. Therefore longer labors and more op- 
erative deliveries may be expected. 

Duration of Labor. — The duration in primiparas was 24.3 Iiours, and 12.5 hours 
for the multipara.s, in the hospital cases; wliile on the outdoor service, all cases being 
in nmltiparas with an average of 10.6 hours. The usual duration in primiparas is 
eighteen hours, and about twelve hours for multiparas. The prolonged labor in 
primiparas is significant since nearly half of the cases of hemorrliagic disease oc- 
curred in fir.st-boru infants. Labor exceeded twenty-four liours in 15 cases, with an 
average duration in tliese of forty-one hours. Unfortunately, information regarding 
the frequency and intensity of the uterine contractions was not available. 

Operative Incidence. — Operative delivery including breech extraction, was per- 
formed in 16 or 22.2 per cent of the cases, the contiol being 15.7 per cent. Tliey 
were: niidforccps, 7; low forceps, 5; breech extraction, 2; cesarean section, 1; 
version, 1. Tlic indications were: fetal distrcs.s, 3; prolonged second stage, 5; 
maternal exhaustion, 2; prolapsed cord, 1; persistent occiput posterior, 2. 

Premature Tiupturc of the Membranes. — This oceuned in 18 or 25.0 per cent of 
the case.s, which coincides with the control of 25.8 per cent. “Dry labor” was ap- 
jtarently not a factor. 

Medieal Induction and Pcctal Analge.sia. — This form of quinine medication was 
administered to 3.9 or ()2.9 per cent of the mothers delivered in the hospital, and 


is over 200 per cent more than the control, as shown in Table II. Perhaps longer 
labors imucased the need for analgesia. The do.«ago of quinine given orally was 
().(! gm. usually followed Ity 0.3, gm. in one hour. The do.sage of quinine given 
rectallv'was 1.3 gm. in 7 cases; and 0.6 gm. in 17 case.s, the latter dosage was re- 


peated in 5 eases. The average time interval between medication and delivery was 
'to 1 hours for the oral, and 10.8 hours for the rectal administration. No definite 
conclusions can be drawn regarding quinine as an etiologic factor, although quinine 
hemolysis has been reviewed by Terplan and .Invert in early i.regnancy. 

Otiar Dnios.—Pi^^nniih and arsphenamine were given to 5 mothers. The average 
do.-,ee of bi.-muth was o.l to 0.3 gm.: arsjd.enamine L.l to 3.7 gm. Mori.hine and 
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remained unnoticed, for later in 1885, Tliaj'er reported 5 cases of umbilical bleeding 
occurring in 24,533 infants, and commented on the associated hemorrhage from the 
stomach and bowels. 

Townsend in 1894 clarified the situation by stating that it was a common error to 
think of liemorrhage only in relation to the umbilicus. He reported 50 cases in a 
series of 10,700 infants tliat had multiide liemorrliagic lesions. Umbilical bleeding 
was present in 18 cases. Townsend named this sj’ndrome “hemorrhagic disease of 
tlie newborn.” 

During the past forty j-ears other advances liave been made. These will be men- 
tioned in the discussion, together witli etiologic references. The reader is referred 
to the publication of Von Eeuss, and of Seliloss and Commiskey, for additional 
etiologic information. 

THE PRESENT STUDY 

This study has been conducted from the records of 11,303 mothers and 
their infants. The eases comprise the full-term and premature deliveries 
on the public indoor and outdoor services of tlie Woman’s Clinic, cover- 
ing the period from September, 1932 to April, 1936, inclusive. Of 8,019 
infants born in tlie hospital, 62 develoiied hemorrhagic disease, while on 
the outdoor service (Berwind Free Maternity Clinic) only 10 cases oc- 
curred in 3,284 infants delivered, making a total of 72 cases. All but 5 
of these infants were eared for b.y the Pediatric Service of the New York 
Hospital. 

Control statistics are from two sources, unless otherwise stated: 

1. The Annual Eeport of the New York Lying-In Hospital for 1935 based on 
3,488 full term and premature deliveries. 

2. A series of 1,870 consecutive deliveries in this clinic now being studied for 
another purpose bj' Pastore. 

The author is aware of tlie fallacy of comparing a small group of cases 
with large control series. Nevertheless, the deductions obtained are of 
value as clues, to be confirmed or refuted by further observations. Fol- 
low-up studies on the infants beyond the neonatal period of fourteen 
days are not within the scope of this paper. 

i^IATERNAL STATISTICS 

The records of the 72 mothers whose infants developed hemorrhagic 
disease were reviewed as follows : 

Age . — The average maternal age was 30.0 years, wliich is above the age reported 
by Peckham and Kuder of 23.8 years. The primiparas averaged 25.7 years, and 
the multiparas 34.0 years. This forecasts prolonged labor, and an increased tendency 
towards obstetric abnormalities. 

Hace . — There were 16 cases or 22.2 per cent in the black race, while the clinic 
registration is only 12.2 per cent. This indicates a tendency in a race of established 
debility. One Chinese infant developed the disease. Purther racial differentiation 
was not conclusive. 
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Drugs Used Postpartum. — ^Pituitrin and ergot preparations were both given to 
practically all of the patients. No definite conclusions can be made, since the trans- 
mission of these drugs to the infant through the colostrum in sufficient amounts - 
has not been established. 


INFANT STATISTICS 

The records of the 72 infants born to the inotliers presented above 
were analyzed as follows : 

Incidence. — Of the 8,019 infants born in the hospital, 02 developed hemorrhagic 
disease, giving an incidence of 0.773 per cent. On the outdoor service, 10 of the 
3,284 infants developed the disease, or 0.304 per cent. A comparison with Townsend ‘s 
figures is given in Table V. That the incidence is over 100 per cent greater in the 
hospital-born babies deserves investigation. The lower incidence on the outdoor 
sei’vice was not due to failure in recognizing the cases, since the same obstetric staff 
supervised both services. 


Table V. The Tkcidekce of Hemorrhagic Di.sease 




INDOOR 

SERVICE 


1 OUTDOOR SERVICE 


HO. OF 

CASES 

TEAR 

CASES 

IN- 

CIDENCE 

NO. OF 

CASES 

CASES 

IN- 

CIDENCE 

New York Hospital 

8,019 

1936 

62 

0.773% 

3,284 

10 

0.304% 

Boston Lying-In 

6,700 

1894 

46 


4,000 

4 

0.10 


Heredity. — Nothing definite can be said. Only 4 of the mothers returned for sub- 
sequent delivery and all had normal infants, Minot and Kugelmass have pointed out 
the occurrence in successive pregnancies. 

Sex. — Males were affected in 49 or 68.0 per cent of the cases. Townsend, Capon, 
and Dembo found the .sexes about equal. 

Birth Weight. — The average weight ivas 3380 gm. (7.5 pounds), the control weight 
being 3,427 gm. 

Duration of Gestation. — Using the duration of 280 clays as normal, the average 
duration of pregnancy was 275 days; 40 infants, or 55.5 per cent, had a duration 
of 264 days, and these averaged 3,048 gm. in weight. Tliis indicates a definite 
tendency toward immaturity, which wms also shown bj' the increased incidence of 
premature infants. 

Prematurity. — Seven or 9.7 per cent of the infants weighed less than 2,500 gm., 
while the clinic incidence of prematurity is only 2.0 per cent. This shows a decided 
preponderance of premature infants. All infants wcigliing less tlian 2,500 gm. and 
under 45 cm. in length are considered prematures. Babies weighing less than 
1,500 gm. were c.xcluded. * 

Weight Loss. — The average initial loss was 257 gm. wliich agrees with the figure 
of 250 gm. given by Williams. 

Infant Feeding. — This was routine and did not aj)pear to be a factor. 

Pyrexia. — Temperature above 37° C. was present in 14 or 19.4 per cent of the 
cases; of these 5 had bronchopneumonia. Townsend found fever in nearly all of his 
caso.<. Tvson found fever in 14 per cent of newborn infants, the chief causes being 
inanition and dehydration. 

— Dermatitis was present in 2.'! ca.«es. The routine use of ammoniated mcr- 
curv reduces the value of this ob.'-ervation. However, a drug eruption (quinine, 
ergot) may have produced some of the.«e reactions. 

.Jaundice. — This was pre.«ent in 15 or 20.S per cent of the cases and is in agree- 
ment with the figure of 20 per cent quoted from DeUc. 
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Table II. The Use op Quixixe ix 02 Hospital Cases 



CASES 

PER CENT 

CONTP.OL 

Medical induction 

15 

24.2 

4.7 

Eectal ether 

24 

3S.7 

22.2 


39 

G2.9 

26.9 


scopolamine, nembutal, eotleine, aspirin, pyramidon, were used in a small number of 
cases. Ten mothers received iron theraijy. 

Anesthesia . — Tlie effect of anestliesia has been tabulated in Table III. No anes- 
thesia, nitrous oxide alone, and ether alone, seemed to produce more cases. Wlien 
ether was added to tlie nitrous oxide, fewer cases occurred. This may be due to tlie 
addition of oxygen along witli the etlier, and supports tlie anoxemia theory as ad- 
vocated b_y Graham. 


IbvBLE HI. The Effects of Axestiiesia 



CASES 

PER CEXT 

COXTROL 

No anesthesia 

14 

19.4 

4.7 

Nitrous oxide 

19 

2G.3 

IG.O 

Ether alone 

G 

8.3 

3.4 

Nitrous oxide, oxygen, other 

33 

45,8 

75,5 


72 




Placenta . — Tlie average weight was (507 gm., which is normal. Onl}* 8 or 11.1 
per cent of the placentas were abnormal. This is lower than the figure of IS.O 
per cent reported by Traut. The abnormalities included : placentitis 3, endarteritis, 
circumvallation, blood cysts, fibrinoid degeneration, hemochronial degeneration 1 
case each. There was suggestive evidence of placental syphilis in only 1 case. 

Blood Loss in Third Stage of Labor . — The blood loss in the cases measured by the 
Pasture apparatus averaged 371 c.c., which was 100 c.c. greater than the control. 
In this group postpartum hemorrhage (000 c.c. or more) was 205 per cent more 
frequent. This increase was also noted in the estimated cases, and is shown in Table 


Table IV. The Blood Los.s ix the Third St.\ge 



CASES 

AVEl’.AGE 

LOSS 

COXTI!OL 

LOSS 

POSTPAKTUil HEMORRHAGE 
CASES PER CEXT COXTROL 

Mea.sured 

32 

371 C.C. 

271 C.C. 

G 

18.8 

7.1 

Estimated 

40 

320 c.c. 


3 

7.i5 

3.2 


72 


i 

1 

i ^ 





IV. The increased incidence of postpartum hemorrhage was apparently due to the 
greater frequency of anesthesia, analgesia, operative delivery, prolonged labor, etc., 
which, according to Pasture, tend to produce excessive blood loss. Perhaps these 
factors, which cause increased bleeding in the mothers, may .also influence the in- 
fants to bleed abnormally. 

Maternal Morbidity and Mortality . — Temperatures were taken every four hours. 
Two rises above 38° C., on two successive days not including the fii'st twenty- four 
hours, constitutes a febrile puerperium. This was present in IG or 22.2 per cent 
of the ca.^es, with lO.Ci per cent in the control series. This increased morbidity is to 
be expected, because of the larger number of operative deliveries and the greater 
incidence of postpartum hemorrhage as well as increased maternal debility. There 
was one maternal death due to peritonitis. 
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the first week of life, 7 additional cases of anemia were discovered, making a total 
of 10 cases out of 41, or 24.3 per cent, with anemia. Whether these were primary or 
due to the hemorrhagic process is conjectural. 

The increased number of nucleated red cells is interpreted as evidence of pre- 
maturity although erythroblasto.sis should be considered. Parsons and Hawksley 

Table VIII. Blood Studies Ac’COUdixg to Day of Onset and of Life 







DIFFERENTIAL 


RED COUNT 

GM. IIG 

WHITE 

PLATELETS 

COUNT 


COUNT 

LYMPHS 

NORMO- 

BLASTS 




First day 


20.8 (12) 




13.0 (10) 

Second day 

w ! S ! I is 

21.6 (11) 

■ il 



2.5 (12) 

Third day 

M ! S ! ! H 

21.0 ( 6) 




4.0 ( 6) 

Fourth day 

ig t n 1 1 K 

21.6 ( 3) 

9,800 ( 31 


39 

0.0 ( 4) 

Fifth day 

oS f. OQ 1 i K 

22.2 ( 3) 

19,900 ( 3) 


17 

0.0 ( 2) 

Control Lucas 

5,500,000 



20 

1.0 


(Figures in parentheses indicate number of cases studied) 


state that the premature infant has nucleated red cells in direct proportion to the 
degree of prematurity. Terplan suggested that these cells can be enumerated in the 
fetal capillaries on histologic section of the placenta. Tliis has been worked out 
by Eyerson and Sanes. 

Blood Gronpmg . — All infants receiving transfusions were grouped and cross 
matched. The distribution of the groups was within the expected limits. 

Treatment . — The tj'pe of therapy with results is presented in Table IX. The 
average amount of blood given by transfusion was (30 c.c.; citratcd blood was used 
in all transfusions. Tlie average amount of whole blood given intramuscularly 
was 18 c.c. A comparison of re.sults with other investigators is given in the same 
table. 

Table IX. The Type.s of Treatment 


CASES 

DEATHS 

MORTALITY 

CASES 

MORTALITY 

INVESTI- 

GATOR 

None 

S 

4 

50.0% 

46 

84.0% 

Minot 





50 

62.5 

Townsend 

Whole blood 

16 

0 

0.0 

27 

10.7 

Capon 

Blood serum 

0 



13 

0.0 

Welch 

Transfusion 

14 

2 

14.2 

43 

2.3 

Eobertson 

Whole blood and 

36 

5 

1.3.S 

21 

4.7 

Wing 

transfusion 







Mortality . — There 

were 

11 deaths 

V giving an 

uncorr 

ected rate of 

15.7 per cent ; 


while the clinic rate is 3.34 per cent. The mortality rate was highest when no 
human blood therapy was administered. Three infants weighing less than 2,000 gm. 
each are included. Of the 11 deaths, 10 occurred in the first week of life; 3 of these 
on the first day of life. During the period covered by this study, the total number 
of infantile deaths was 439, of which 11 or 2.5 per cent W{>re caused by Iiemorrhagie 
disease. 

Cau.HCS of Death . — Autopsies were ])erforined on 10 of the 11 infants; all but 3 
of these were done in the Department of Pathology. The cliief pathologic findings 
comprised : 

]. Bronchopneumonia 5 cases, one of which had gastrotomy. 

2. Intracranial heniorrhage .3 cases; one was a l,3(i0 gm. infant, with bilateral 
tentori.'il lacerations; one had an .associated ainunia with a hemoglobin <d‘ 
359f ; the last was suspected clinically but no autopsy was obtained. 
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Syphilis. — The serologj', x-raj' of long bones, autopsy, or placental sections, did 
not definitely reveal the presence of congenital syphilis in the infants born to mothers 
with positive serologj', although there was suggestive evidence in 2 cases. However, 
Mracek found that 14 per cent of 132 cases of congenital syphilis had hemorrhagic 
lesions. 

Jiesuscilation. — The necessity for the use of the Flagg technique is a fairly ac- 
curate index of asphraia; it was used in 7 or 11.2 per cent of the hospital cases. 
McGrath and Kuder found that it was used in 3.0 per cent of the infants born in 
the clinic. The increase may be due to the greater number of premature infants, 
operative deliveries, longer labors, anesthesia and analgesia. Wliatever the causes 
may be, the fact remains that anoxemia resulted, inquiring resuscitation. 

Source of Hemorrhage. — The clinical observations are presented in Table VI. 
Over half of the infants had two or more lesions. The multiplicity indicates the 
generalized manifestations of the process, which is corroborated by autop.sy (see 
Table X). 

Table VI. The Sources of He.morrhage ix the Ixfants 


Emesis 31 Cord 7 Mouth 3 

Melena 12 Foreskin 6 Urine 2 

Petechiae 7 Vagina fi Eyes 2 


Time of Onset of Bleeding. — More than one-third of the infants developed bleed- 
ing within the first day of life, as shown in Table AMI. For each succeeding day 
there is a progressive decline in the number of cases that begin to bleed. For prac- 
tical purposes, it can be said that bleeding does not occur after the first Aveek of 
life. Diamond states that bleeding usually occurs between the third and sixtli days 
of life. 

Table A^II. Bleeping Accorpixg to Day of Oxset 



cases 

PER CEXT 

First day 

25 

34.7 

Second day 

14 

19.0 

Third day 

13 

18.1 

Fourth day 

9 

12.5 

Fifth day 

o 

6.9 

Sixth daj' 

4 

5.5 

7th day and over 

2 

2.8 


Bleeding Time. — The Duke method was done in 38 case.s, with an average of 14.2 
minutes. Eodda states that four minutes is normal. The majority of the cases 
had normal bleeding times. However 11 were definitely prolonged lA’ith an ar’erage 
of 44.2 minutes. 

Clotting Time. — The capillary tube method Avas used in 36 cases, Avith an average 
time of 9.7 minutes. Eodda giA-es scA-en or eight minutes as tlie maximum normal 
range. The majority of the cases AA-ere normal, while 10 cases Avere definitely pro- 
longed AA'ith an average of 27.4 minutes. The infants AA’ith prolonged bleeding time 
iiiA-ariably liad a normal clotting time and A-ice A-ersa. These determinations have 
a diagnostic value AA'hen prolonged, and .seiwe to indicate the cases that are more 
severe. 

Blood Studies. — Complete or partial studies AA'ere made in 41 cases, and thej- 
are summarized in Table A^lll. The examinations were done on the day of onset of 
bleeding AA’hieh corresponds to the day of life. There is no marked deA-iation from 
the control figures of Lucas for the first day of life. Of 15 infants studied on the 
first day, .3 had an aA-erage red cell count of 2,900,000, AA'hich if omitted from the 
average of the first day Avould increase the aA-erage count to 5,700,000. During 






208 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


tory apparatus is likewise immature, with incomplete elastic and connec- 
tive tissue formation. The majority of the infants were more than two 
weeks from term, while 9.7 per cent were premature infants. Therefore 
immaturity and prematurity are definite factors in increasing the inci- 
dence of hemorrhagic disease. 

The relationship to labor is further established by the fact that over 
one-third of the cases developed bleeding within the first twenty-four, 
liours of life, while the rest showed signs of bleeding soon thereafter. 
Petechiae and hemorrhages should be looked for at the time of delivery. 
Often trauma to the ankles caused by holding the infant at this point, 
maj’- produce the first petechiae to be visible. Clinically, and in the 
order of frequency, blood-tinged emesis, melena, skin petechiae, bleed- 
ing from the cord, Avere noted. At autopsy ecchymoses and petechiae 
Avere found in the internal organs in varying degree of severity. Every 
pathologist acquainted Avith autopsies on the neAvborn, lias seen sucli 
hemorrhages even after a normal labor. HoAvever, since 34 per cent of 
the infants shoAved clinical bleeding on the first day of life, and since 3 
infants died on the first day of life of hemorrhagic disease, and because 
liemorrhagic lesions are often encountered in infants at autopsy; it is 
more than probable that heinorrliagie disease runs part of its course 
intra-utero. The frequency of the pathologic lesions further suggests 
that many infants recover spontaneously, Avhile others die Avith or A\dth- 
out clinical CAodenee of bleeding. In the present series 4 cases, or 5.5 per 
cent, recovered Avithout the benefit of therapy. 

Intracranial hemorrhage has been found associated Avith these ec- 
ehymoses, and Green first pointed out that intracranial hemorrhage may 
be due to “dyserasia hemorrhagica neonatorum.” In 36 routine autop- 
sies on neAA'born infants, WarAvick found brain hemorrhages in 18 ; of 
these 8 had hemorrhagic disease. Dembo also uoted 15 cases of intra- 
cranial hemorrhage in 55 cases of hemorrhagic disease. In our serie.s, 
.subarachnoidal, subdural, A’^entricular, and cerebral hemorrhages AA'ere 
present in 6 of the 10 cases at autopsy. Foote has slated that hemor- 
rhagic disease may fir,st manifest itself as intracranial hemorrhage. 

Judging from the reports in the literature since 1850, Avhen BoAvditch 
pointed out the rareness of hemorrhagic disease, and West’s failure to 
find a single case in 16,276 infants, this sjmdrome appears to be on the 
increase. Furthermore, the increase is more pronounced in hospital- 
born infants, AA'ith an incidence of 0.773 per cent as compared Avdth 0.304 
per cent on the outdoor service. The difference is i)artly due to the fact 
that all abnormal maternal cases Avei'e hospitalized. The outdoor service 
cases did not receiA'C anesthesia, medical inductions or analgesia contain- 
ing quinine. There AA'cre no primiparous mothers in the outdoor group, 
nor AA-ere any of the infants premature. The incidence on the outdoor 
.service is greater than ToAAmsend’s figure of 0.10 per cent. This is 
attributed to the fact that 50 per cent of the outdoor cases aa-ci-c in the 
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3. Aspiration of aiuniotic fluid, 2 cases. 

4. Not known, one case. 

Associated Pathology . — Tlio internal organs had multiple hemorrhagic lesions as 
shomi in Table X. Many organs were also congested and hyperemic. If these lesions 
are correlated with the clinical evidence of bleeding, then hemorrhagic disease is a 
generalized systemic process. No gastric or intestinal ulcers were present. There 
was no evidence of syphilis. Congenital anomalies were found in 2 cases: atresia of 
the common bile duct and tracheo-esophageal fistula. Jaundice and anemia wei-e noted 
in 2 ca.ses each. Atelectasis was found in 4 cases. There was bloody fluid in the 
pericardial cavity in 4 cases, the pleural cavity in 2 cases, the peritoneal cavity 
in 1 ease. Erytliropoiesis was noted in the liver in 2 cases, in the spleen in 1 case. 
Blood cultures were not conclusive. 

Tabue X. Hemorrhagic Lesiox.s ix the Ixterxal Orgax.s at Autopsy 


LESIOX 

ORGAX 

CASES 

ORGAX 

CASES 

Ecebymoses and 

Pericardium 

4 

Liver 

1 

Hemorrhages 

Pleura 

3 

Intestine 

2 


Tliyroid 

2 

ilesenterv 

1 


Tlmnus 

o 

O 

Bladder 

1 


Adrenal 

2 

Testicle 

2 


Kidney 

2 

Mediastinum 

1 


Tentorium 

2 

Subarachnoid 

1 


Brain 

1 

Subdural 

1 

Hyperemia and 

Lungs 

*» 

*j 

Intestine 

2 

Congestion 

Tliyroid 

2 

Kidney 

2 


Liver 

3 

Pancreas 

1 


Spleen 

4 

Heart 

1 


DISCUSSION 

This studj^ has disclosed evidence indicating tliat hemorrhagic disease 
of the newborn is influenced by antenatal and intranatal factors. Pre- 
vious authors have minimized the maternal aspects, i.e., Townsend and 
Capon, althougli Wing mentioned long hard labors as a predisposing 
factor. 

The mothers in this series experienced abnormal pregnancies and 
labors. They ivere exposed to this by being older than the average child- 
bearing woman. Labor was often long, hard, and difficult, as indicated 
by the prolongation of labor, the increased incidence of operative de- 
liveries, and premature separation of the placenta in 2 eases. Abnormal 
pelves were also more prevalent. Information regarding the frequency 
and intensity of the uterine contractions was not available. 

How does labor influence hemorrhagic disease? Physiologically, each 
uterine contraction forces blood from the placenta into the fetal circula- 
tion, raising the arterial and venous tension simultaneously. The 
elasticity of the vessels and capillaries permits considerable dilatation 
and distension. The resulting engorgement and congestion is a matter 
of degree. Should the forces of labor be unusually severe, tlien the 
separation of the capillary endothelial cells, or actual rhexis of the ves- 
sels, is to be expected. Blood then oozes into the tissues. This endo- 
thelial a.sthenia is more pronounced in immature infants whose circula- 
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Dietary restrictions during the antenatal period and during parturi- 
tion may precipitate a derangement in the prothromhin-antithrombin 
equilibrium, thereby affecting the coagulability not only of the mother’s 
lilood but also that of the infant. The treatment of toxemia of pregnancy 
by a low protein diet illustrates this view. Kugelmass raised the pro- 
thrombin values in the mother with a proper diet, and thereby was able 
to prevent liemorrhagic disease. Certainly the role of prothrombin merits 
investigation. Perhaps it is also a factor in postpartum hemorrhage. 
Moore and Brodie have reported a deficiency of vitamin B as a factor. 

Whipple states that protliromhin and antithromhin are in delicate 
equilibrium, and that when antithromhin is in excess, purpura and bleed- 
ing are to he expected. In this series the average bleeding time was 
prolonged, and the clotting time was slightly above normal. One can 
conclude that abnormal clotting factors do not produce hemorrhages per 
se, hut rather allow bleeding precipitated by the forces of labor to con- 
tinue. 

Howell’s theory requires five factors. In hcmorrliagic disease tliese 
are present as follows : 


Platelets 

Calcium 

Protlirombin 

Antitlivombiii 

Fibrinogen 


present, (Table V) 
normal (Lucas) 

lorv (WJiipple, Lucas, Kugelmass) 
e.xcessive (Howell, Kugelmass) 
normal (Whipple) 


Tlie derangement appears to be in the protJ)roinbin-antitJ}rombi)i balance. 
No studies were made to correlate this with the other clotting factors. 
However, an understanding of Howell’s theory is essential, since it 
provides a clue which appears to be of value in the treatment of hemor- 
rhagic disease. Whole blood or transfusion evidently supplies tlu’ombo- 
plastin which neutralizes the excess of antithromhin according to Whip- 
ple. Prothrombin is then liberated and unites Avith calcium to form a 
clot around the traumatized blood ve.sscls, and bleeding ceases. 

The mothers exhibited a marked degree of debility since nearly two- 
thirds of them had an antepartum complication. This has not been 
recorded by previous Avriters. A greater frequency in colored Avomen 
AA’hosc debility is generally recognized, Avas also seen. Tlic average 
hemoglobin A-alue Avas only 65 per cent. Poorer maternal health Avas 
further establi.shed by the greater incidence of postpartum morbidity. 

In regards to the infants, ])rematurity A\-as outstanding, Avith an inci- 
dence of 9.7 per cent. Immaturity Avas also frequently observed. Tin* 
presence of nucleated red blood cells at birth, eithei- on examination of 
a blood .s-mear or on histologic section of the ])lacenta, may be a better 
indication of prematurity even in apparently full-teian infants. Several 
infants had an increased number of nucleated red blood cells. Losee 
has also found prematurity to be a factor in hemorrhagic disease. In 
this clinic :McKce has .shown that 4.5 per cent of 310 pi-cmature infants 
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colored race, and to tlie presence of debility of the mothers in the im- 
poverished district which the Berwind Clinic serves. They had an aver- 
age hemoglobin of only 69 per cent. 

The more frequent nse of drugs in the management of a confinement in 
the hospital seems to be important. Is the nulaiown toxin mentioned by 
Von Eenss as a cause of hemorrhagic disease actually a drug? A 
chronologic study of the use of drugs in obstetrics gives this view some 
support. Steam in 1822 advocated ergot for the stimulation of labor. 
Its use Avas discontinued because of tetanic uterine contractions, and in 
1875 j\Iullan recommended quinine instead. Watson in 1920 introduced 
castor oil, quinine, and pituitrin for stimulation of labor. Gwathmey 
in 1922 began the use of quinine and ether rectally as an obstetric 
analgesic. It is generally believed that quinine does not harm the mother 
or tlie infant. IIoAveA'er, Gellhorn, Torland, and others liaA^e reported 
intrauterine deaths following the administration of quinine to the 
mother. In this series, quinine was given to 62.9 per cent of the mothers 
delivered in the hospital. No infantile deaths were attributed to the 
quinine. 

Another group of drugs is bismuth and the arsenical preparations for 
the treatment of syphilis during pregnane.y, Avhich began in 1914 accord- 
ing to j\IcKelvey. Antiluetic therapy Avas given to 5 mothers, 3 of Avhom 
Avere eared for on the outdoor service. Still another drug requiring 
consideration is ether, first introduced in 1847 by Simpson. It AA^as ad- 
ministered either by inhalation or by i*ectum, or both, to a large number 
of the mothers. In addition manj’' also received nitrous oxide. Webster 
in 1915 introduced this form of analgesia. Both have asphyxial proper- 
ties. Ether has a dilating effect on the blood vessels. This relaxation 
alloAA's more blood to enter the fetal circulation Avith each uterine con- 
traction, resulting in engorgement and hyperemia. Did ether act in any 
Avaj’' to produce the hemorrhagic lesions? An analogous drug, chloro- 
form, Avas used bj^ Graham Avith the production of hemorrhagic lesions 
in the unborn young of animals. Anoxemia AA^as thought to have caused 
these ecehymoses. In our study, the addition of oxygen to nitrous oxide 
and ether anesthesia appeared to loAver the incidence of hemorrhagic 
disease, AA^iereas it AA^as higher Avhen nitrous oxide or ether Avas used 
alone. Further evidence of asphyxia is shoAAoi by the increased degree of 
resuscitation of the infants. Terplan believes that the hemorrhages noted 
in infants dying of asphyxia are produced by anoxemia. 

The increased blood loss in the third stage may be further cAudenee of 
abnormal pai’turition. ManA* factors contributing to the increased blood 
loss Avere present. Postpartum hemorrhage was tAVO and a half times 
more frequent, AAliile the total aA-^erage blood loss Avas 100 e.c. more than 
in the control. It can be inferred that some of the same factors causing 
excessive bleeding in the mothers probably influence the infants to bleed 
abnormally. 
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although erythroblastosis must he considered in the differential diagnosis. 
The presence of anemia, and the prolongation of the bleeding and clot- 
ting times are helpful when they are abnormal, although both were often 
within normal limits. 


TREATMENT 

The curative value of human blood in hemorrhagic disease is almost a 
specific ; the beneficial substance is not knomi. There is reason to believe 
that it is tliromboplastin. Mortalitj^ ranges from 50 to 84 per cent if 
lilood tlierapj'- is not instituted, as is shovm in Table IX. The blood is 
given intramuscularly or by transfusion. Welch in 1910 introduced the 
use of intramuscular serum, and Lambert in 1908 was one of the first 
to use transfusions. 

In this series, 50 infants received transfusions of citrated blood, while 
13 were given two or more transfusions. In tliis group the mortality 
rate was 14.2 per cent. Whole blood alone in the supposedly less severe 
eases resulted in no deaths. When whole blood and transfusion were 
used the mortality was 13.8 per cent. However, the mortality rate is 
not an accurate index of treatment, since the main causes of death were 
bronchopneumonia and intracranial hemorrhage. No attempt was made 
to correct the mortality rate, and the role of hemorrhagic disease in 
these cases can only be inferred. 

Tlie motlier’s blood was used for all the intramuscular injections, and 
for 21 of the tranfusions. The mother is an undesirable donor. She is 
usually debilitated and anemic ; she has often had a long or severe labor ; 
has received drugs and anesthesia; and has usually sustained an in- 
creased blood loss in tlie third stage of labor. While the mother’s blood 
evidently contains the curative agent, the concentration has been lowered 
by the physiologic hydremia of pregnancy as well as by the blood loss. 
In view of these facts the early puerperium (when these infants bleed) 
is an undesirable time to take blood from the mother to give to her 
infant. 

Transfusion is not justified for all cases unless an anemia is present. 
To increase tlie intravascular tension at a time when capillary tissues 
have been injured by the forces of labor, does not seem logical and may 
cause the bleeding to continue. Over one-fourth of the eases rec|uired 
repeated transfusions. It is believed that the existing polycythemia and 
the conge.stion and hyperemia of the internal organs will not he enhanced 
hy hlood intravenously. Furthermore, the possibility of a co-existing 
intracranial hemorrhage in addition to the multiple lesions in the in- 
ternal organs, makes transfusion undesirahle unless an anemia or a 
markedly ])rolonged hleeding time makes it mandatory. 

How then can these cases he treated aderinalely? The heneficial value 
of intramuscular hlood has heen shown in Table JX and in the jmhliea- 
tion of Capon. Welch has advocated hlood serum and em])loyed as much 
as 209 e.c. over a i)eriod of days. IVIany object to whole hlood since the 
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developed clinical signs of lieinoiThagic disease, whereas the incidence for 
full-term and premature infants is only 0.773 per cent. 

Blood studies were not conclusive. The average bleeding time was 
prolonged to fourteen minutes Avhile the clotting time was under ten 
minutes. After treatment of the disease circumcision was done during 
the second week of life in 7 of the eases. No increased bleeding was 
noticed. Apparently the bleeding tendency of infants during the first 
few days of life was knoAvn to the ancient Jews, for in St. Luke, Chap- 
ter II, verse 21, a definite period of time is given: “. . . and when eight 
days were accomplished for the eircumcising of the child. ...” Carr 
found that prolonged labor and operative deliveries did not increase the 
bleeding and clotting times. Lucas states that a clotting time of twenty 
to forty minutes can be present without hemorrhage. The blood platelets 
were present in adequate numbers. Several infants had an increased 
number of nucleated red cells. An anemia existed in nearly one-fourth 
of the infants. This was evidently a result of the bleeding in most of the 
eases. In others prematurity seemed to be the cause since primaiy 
anemia of the Ecldin type is a rarity. A hemol3'Sin maj^ be responsible 
for the anemia. 

The sepsis theorv of Epstein, Welcli, and Townsend was not given 
credence in this stud.v. Blood culture .studies in our cases were not re- 
markable. Only 14 cases liad fever, 5 of which had bronchopneumonia. 
Toumsend noted fever in all but 2 of his 50 cases. In preaseptic da^'s 
Von Keuss states that umbilical bleeding was a frequent symptom 
of sepsis. 

Icterus was not more frequent, which is contrary to the findings of 
Keating, Minot, and Tha.ver, who explained the bleeding on accumulation 
of bile in the blood, thereby prolonging the bleeding time. Thaj^er 
found an absence or an impervious condition of the bile ducts in 32 per 
cent of his cases. In this series onl^^ one infant had an atresia of the 
common liilc duet. 

DIAGNOSIS 

Clinical evidence of bleeding in the newborn infant has been tlie 
single criterion for the diagnosis of hemorrhagic disease. This is not 
sufficient, since it is necessary’ to differentiate it from : hemophilia, con- 
genital syphilis, icterus gravis, purpura, er^dhrobla.stosis fetalis, trau- 
matic bleeding, and spurious hemorrhage. This stud.y has revealed the 
importance of maternal factors, .such as antepartum complications, 
maternal debilit.v, drugs before and during labor, long or severe labors, 
and the increased blood loss during the third stage of labor. Petechiae 
of the skin ma^* lie noted at bii’th, and man^" eases show siiontaneous 
hemorrhages on the first da^’ of life. Multi]Je lesions are often present. 
The child is often iiremature, or if of average weight, it lias signs of im- 
maturilA'. Nucleated red blood cells in the blood smear or in tlie fetal 
capillaries of the placenta are interpi-eted as evidence of prematurity, 
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9. The fetal factors were : immaturity and prematurity, the need for 
resuscitation indicating anoxemia, and the prolongation of the bleeding 
time. 

10. The use of the mother as a blood donor is open to criticism. 

11. Sedation and rest of tlie bleeding organs and the administration 
of intramuscular blood are important. Transfusion is indicated when 
these measures fail, or in the presence of anemia. 

12. The total fetal mortality statistics show that 2.5 per cent of 439 
neonatal deaths were due to hemorrhagic disease. 

13. The fetal vessels of the placenta offer an excellent opportunity of 
studying the fetal blood at the time of delivery. 

14. The same factors wliieh cause excessive bleeding in the mothers, 
probably predispose tlie infants to abnormal bleeding. 
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blood lost by the infant is not replaced. This view is not tenable since 
most of the infants did not have an anemia. Pooled serum when avail- 
able would be ideal, together with sedation and rest of the bleeding 
organs. Schloss and Commiskey treated nine cases with human blood 
intramuscularly with a cure in 7 cases. 

Proph 3 dactieall 3 ’, intramuscular whole blood may have value in infants 
that have had an abnormal parturitional course. Heffernan gave whole 
blood to 800 consecutive infants to determine its value in intracranial 
hemorrhage. In these, no cases of hemorrliagic disease were observed, 
whereas at least 6 cases should have occurred. 

SUaiMARY 

A studj^ of 72 cases of hemorrhagic disease, occurring in 11,303 infants 
born duruig the period from September, 1932, to April, 1936, inclusive, 
has been presented. Tliis comprises the material on the indoor and Out- 
door Services of the Woman’s Clinic of the New York Hospital. Em- 
phasis has been placed on eertaui maternal and infantile factors. Criteria 
have been suggested for diagnosis. Tlie treatment has been discussed 
and the autopsj^ data have lieen included. 

Additional studies are indicated and should include : antepartum and 
intrapartum aspects of iiregnancj"; the use of drugs; furtlier considera- 
tion of the blood loss in the third stage of lalior ; dietary factors ; prema- 
turity ; blood studies, especialty normoblastic determinations in the blood 
smears or in the fetal vessels of the placenta ; blood pressure and blood 
volume determinations; capillaiy fragility tests; arterial oxj’-gen; and 
the value of intramuscular whole blood. 

CONCLUSIONS 

1. The incidence of hemorrhagic disease is 0.773 per cent in the hos- 
pital, and 0.304 per cent in the outdoor service. 

2. Parturitional factors are: prolonged or severe labor, anesthesia 
and analgesia, and increased blood loss during the third stage of labor. 

3. i\Iaternal debilitj", antepartum complications, and age appear to 
have an influence. 

4. The intrauterine origin of hemorrhagic disease is more than prob- 
able. 

5. Increased circulatorj’- tension caused bj* the forces of labor maj^ 
produce a separation of the capillaiy endothelial cells or actual rliexis of 
smaller blood vessels, therebj^ producing the multiple hemorrhagic lesions 
in the various organs, as were noted both elinicalty and pathologiealty. 

6. The multiplicity of the lesions suggests that the condition is a gen- 
eralized systemic process. 

7. One-third of the cases began to bleed during the first twenty-four 
hours of life ; onlj- 2 cases had the onset of bleeding after the first week 
of life. 

8. Bleeding precipitated bj’- vascular trauma probablj- continues when 
the clotting or bleeding mechanism is abnormal. 
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term infant appear to be able to n-itlistand the forces of normal labor. It is im- 
portant to note that on no occasion in this series among the term infants was the 
premature type of lesion found. Tables III, IV, Y, and VI summarize the pre- 
mature infants coming to autopsy during the same period of time. It should be 



Fiff. 1. — Intracranial injury in term infant, delivered by forceps. Laceration of 

tentorium. Subdural hcmoniiage. 



pjrr Intracranial injurv in premature infant. .Spontnneou.s dollvor.v. Dlffti-se 

subaiachnoid lieinorrliage and bilateral .subventricul.ar hematoma. 

stated clearly that in the estimation of prematurity, more weight was jdaced on 
the statement of the mother as to the duratioti of pregnancy tlian upon tlic weight 
or lenfdh of the infant. Pregnancies at or over the thirty-eiglith week were con- 
sidered to be at term. .Tlie ]>rcniatures coming to autoi)sy were divided into two 
"roups, tliose born between the ihirty-fiffh and fliirty-eiglifli week of pregnancy, 




THE RELATION OF LABOR TO INTRACRANIAL INJURY 
IN THE PREMATURE INPANT=':= 

W. E. Studdiford, M.D., and H. P. Salter, M.D., New York, N. Y. 
(From the Obstetrical and Gynecological Service and the Laboratory of Pathology, 
Bellevue Hospital, and the Department of Obstetrics and Gynecology, 

New YoiL University, College of Medicine) 

I N RECENT 3 'ears a great deal of interest has been shoAvn in injuries 
sustained by the fetus during labor and deliveiy. Most of the 
emphasis has been laid on the lesions sustained by the full -term infant 
and its relation to instrumental delivery and breech extraction. Less 
interest has been shown in the character, method of production, and 
prevention of injuries to tlie premature fetus. Berlind,’^ Galloway,- 
Capper,^ and Clifford, have discu.s.sed tlie causes and prevention of 
these lesions. Hemsath® has described them but appears to be at a 
loss as to their causation. 

The pathologic lesions found at autopsy have been described by one 
of us in a jDrevious article.” The general character of these lesions 
is illustrated in Pig. 1, .showing the dural lacerations and subdural 
hemorrhage which are found most commonly in the term infant. In 
addition microscopic hemorrhage may be found in the brain itself. 
Fig. 2 shows the lesions most characteristic of the premature which 
consist of diffuse subarachnoid hemorrhage, gross cerebral hemor- 
rhage, and, in particular, subventricular hematomas. As we will shoAv 
later there is no sharp dhdsion between these two groups since the 
premature infant past the thirty-fifth week commonly is found to have 
a combination of both t^yes of lesion at autopsy. 

The forces producing intracranial injury in the term infant are ap- 
parently much greater than those Avhich cause injury in the premature. 

Tables I and II show 20 cases of term infants coming to autopsy between Julj' 1, 
1933 and Feb. 28, 1936. It will be noted that in eleven cases the delivery was 
accomplished by midforceps operations and that in a majority of instances it was 
necessary to rotate the fetal head. On five occasions the injuiy occurred during 
breech deliveries. In one instance tlie fetus was .delivered by version and breech 
extraction. In only three instances was an injury found after spontaneous labor. 
In two of these cases the labor was precipitate with strong uterine contractions. 
It is worthy of notice that in this series there was no case of intracranial injury 
following delivery with low forceps. It may be concluded that injuries in term 
infants are most likely to occur in difficult niidforceps or high forceps deliveries 
commonly involving rotation of the fetal head or in bi-eech extractions. A minor- 
ity occur due to abnormally strong uterine forces. The cranial structures of the 

*Reu(I at combined meetingr of Sections of Obstetrics and Gynecology and of 
Pediatrics, New York Academy of Medicine, February 11, 1937. 
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and those born before the thirty-fifth week. Table III summarizes 7 cases belonging 
to the first group. It rvill be noted that the majority showed a lesion of the type 
generally found in term infants, while a minority^ showed the premature type of 
lesion. In the majority of infants the forces of labor were not noted to be abnormal 
and the delivery was spontaneous. One may conclude that in this group the fetal 
head has become large enough to be subject to compression when opposed to re- 
sistant soft parts but that the intracranial supporting structures have not yet 
developed sufficiently to resist these forces. The arachnoid and cerebral vascular 
lesions are noted in a minority of instances. It will be noted that the last case in 
this group died of pneumonia at the age of sixty-nine days. Evidence of old 
cerebral hemorrhage was found at autopsy. This suggests that the premature may 
survive cerebral vascular injury sustained at birth. It is possible that this type 
of lesion may give rise to neurologic signs and symptoms in later life. Tables lY, 
V, and VI summarize the autopsies and clinical histories of 3S premature infants 
and stillbirths. These are taken in sequence without regard to viability. It will be 
noted that the vast majority of these cases showed arachnoid or subventricular 
hemorrhages, the incidence of dural lacerations and subdural hemorrhage being 
markedly reduced in this group. The more premature the infant the greater was 
the likelihood of the former type of lesion. Thirtj'-two of these cases occurred 
following spontaneous vertex delivery. Five cases occurred after assisted breech 
deliveries and one followed a low forceps in which no episiotomy was done. It must 
be apparent from these summaries that the connective tissue supporting structures 
and the blood vessels in the premature infant are not always strong enough to re- 
sist the normal forces encountered during labor and delivery. This tendency 
becomes more marked the greater the degree of prematurity. Cappers believes 
that the vascular weakness depends on the lack of development of elastic tissue. 
Ylppos has shown experimentally that the cutaneous vessels in the premature arc 
abnormally fragile. Using suction on the skin he found that hemorrhages occurred 
with a negative pressure of 150 mm. of mercury whereas 520 mm. of mercury were 
required to produce the same effect in term infants. 

Granting that we are dealing with a fetus with inadequate connec- 
tive tissue and vascular development, it is of interest to speculate on 
the point during parturition at which these injuries occur. TJie dural 
lacerations are easily explained on the basis of compression, first, by 
the dilating cervix during the fir.st stage and, second, by the opposition 
offered by the perineal structures during the second stage. One would 
expect that premature rupture of the membranes would be an addi- 
tional factor since an intact amniotic .sac tends to equalize intrauterine 
forces during the fir.st stage. Tlie exact cause of the vascular lesions 
is more difficult to determine. It must be .supposed that the fetus is 
under a marked increase of pressure during the uterine contractions. 
The portion of the fetal head exposed in the dilating cervix or in Ibe 
vaginal introitus becomes an area of relatively Ioav pres.sure. In the 
second .stage the expulsive forces are increased by the voluntary efforts 
of the patient. This pressure relationship is reflected to the intra- 
cranial structures. As a result the blood vessels in the area of rela- 
tively low pre.ssure become distended. If distention is pronounced 
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these vessels burst. Distention reflected backward along the dural 
sinuses through the great cerebral vein would account for the rupture 
of the weak tributary vessels beneath the floor of the lateral ventricles. 
A common result of the same forces in the term infant is the caput 
succedaneum which on section always shows a hemorrhagic edema. 
This exj)lanation is very similar to that offered by Abels® in 1913. 

In order to determine more clearty the effect of labor and the method 
of deliveiy in the premature infant, 249 consecutive cases occurring 
between June 1, 1934 and June 1, 1936 were studied. Tables VII and 
VIII show the relationship of prolonged labor, with and without rup- 
tured membranes, to the incidence of intracranial injury in those still- 
births and infants who came to autopsy. Among the primiparas there 
is a veiy definite trend to an increased incidence of injury in pro- 
longed labor and a less definite one in the cases of dry labor. On the 
other hand among the multiparas, the figures do not permit any con- 
clusion to he drawn. 

This series of premature infants was delivered by a number of dif- 
ferent methods. The group was broken up according to tlie various 
techniques employed. Spontaneous delivery of the premature infant 
occurred in 153 cases. Table IX shows the result in 57 cases occurring 
in primiparas. Allowing for certain corrections, eliminating macerated 
fetuses, aneneephalics, and those cases not coming to autopsjq it was 


Tabu. VII. Eebation op Duration of Labor and of Dry Labor to Occurrence 
OF Intracranial Surgery in Prematures Based on Autopsies 

Primiparas 


DURATION OP 
LABOR; 

LABOR 

DRY LABOR 

HOURS 

NO INJURY 

INJURY 

% INJURED 

NO INJURY 

INJURY 

\% INJURED 

5 

10 

2 

16.1 

14 

9 


10 

G 

2 

25.0 

2 

3 


15 

2 

2 

50.0 

1 

0 

1 0 

20 

1 

4 

SO.O 

1 

! 

75.0 

30 

1 

3 

75.0 

0 

0 

0 

40 

3 j 

1 i 

25.0 

2 

0 

0 


Table VIIT. Relation of Duration of Labor and of Dry Labor to Occurrence 
OF Intracranial Surgery in Prematures Based on Autopsies 

Multiparas 
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au intracranial injury. Five were in multiparas and no traumatic 
lesions were found in 3 infants wlio came to autopsy. Of the remain- 
ing patients 30 delivered as breech presentations, and 6 by cesarean 
section. Time does not permit the presentation of these tables. How- 
ever, it was found, particularly in the primiparas, that intracranial 
injury was less likely to occur when an episiotomy was performed be- 
fore delivering the aftercoming head. These figures suggest that, while 
injury may occur during the first stage, more commonly it is pro- 
duced in the second stage of labor, and that it occurs more com- 
monly when the mother is a primigravida. If this is the case, the 
incidence of these lesions can be markedly reduced by certain pro- 
cedures. The problem of the care of the premature infant is not only 
confined to the neonatal period but also concerns the intrapartum 
period. It is felt that the obstetrician can, with proper care, diminish 
the number of handicapped infants who are passed over into the hands 
of the pediatrician. 

In closing it seems worth considering how these injuries may be 
minimized. Prevention of these injuries involves two considerations. 

Table XL Pkimiparas 


Spontaneous vertex delivery with episiotomy 8 

Total stillbirths and neonatal deaths 3 

Correction 0 

Intracranial injury found at autopsy 0 

Percentage 0% 


Tabi.e XII. Pkijiipabas 


Forcei)S delivery witli episiotomy 

31 

Total stillbirths and neonatal deaths 

4 

Correction 

0 

Intracranial injurj- found at autopsy 

0% 

Table XIII. Pkimipauas 

Forceps delivery without episiotomy 

3 

Total stillbirths and neonatal deaths 

2 

Intracranial injury found at autopsy 

1 

Correction — no autopsy 

1 

Percentage of intracranial injury found at autopsy 

Percentage intracranial injuries in prematures delivered with low 

100% 

50% 

forceps without episiotomy 


Table XIV. Multipauas 


Yj.rtcx — forceps dcliverj' without episiotomy 
Total stillbirths and neonatal deaths 
Correction — not autopsied 
Total autopsied prematures considered 
Intracranial injun.- found at autopsy 
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found that 62.5 per cent of the autopsied eases showed intracranial 
injurj’’ and that the incidence of this lesion in the entire group was 
34.8 per cent. Table X shows the results in 96 cases occurring in 
multiparas. Again allowing for the same corrections, it was found 
that 44 per cent of the autopsied cases showed intracranial lesions, 
while the incidence of these injuries for the group was 14.4 per cent. 
The marked difference in incidence of intracranial injury following 
primiparous labors as compared to multiparous labors suggests strongly 
that many of these injuries maj’^ occur during the second stage of 
labor and that they are due to the greater resistance offered by the 
perineal structures in the former type of patient. 

Table IX. Primiparas 


Spontaneous vertex deliveries without episiotomy 
Total stillbirths and neonatal deaths 
Macerated fetus; no autopsy; aneneephalic 
Total autopsied prematures considered 
Intracranial injuries found at autopsy 
Total of prematures considered 

(Excluding macerated fetuses, anencephalics and cases not autopsied) 
Percentage of intracranial injuiy in prematures delivering spontane- 
ously without episiotomy 


57 

38 

14 
24 

15 
43 


( 66 %) 


(62.5%) 


34.8% 


Table X. Multiparas 


Vertex — spontaneous without episiotomy 
Total stillbirtli and neonatal deaths 
Macerated fetus; no autopsy; aneneephalic 
Total autopsied prematures considered 
Intracranial injury found at autopsy 
Total of prematures considered 


96 

45 

20 

25 

11 

76 


(47%) 


(44%) 


(Excluding macerated fetuses, anencephalics; and cases not autopsied) 
Percentage of intracranial injury in prematures delivering spontane- 
ously without episiotomy 14.4% 


A second group of vertex presentations was found in which the sec- 
ond stage had been shortened by vaiuous procedures. Table XI shows 
the results in spontaneous delivery in 8 primiparas following episi- 
otomy. Three stillbirths and neonatal deaths occurred in this group. 
No intraci’anial injuries were found in those prematures who came to 
autopsy. No such group was found among the multiparas. Table XII 
shows the results of forceps delivei’y with episiotomy in 31 primiparas. 
Four stillbirths and neonatal deaths occurred. Again no intracranial 
injuries were discovered in those prematures who came to autopsy. 
No instance was found in which this procedure was used on a multip- 
arous patient. Tables XIII and XH^ show the results in 8 cases de- 
livered by low forceps without episiotomy. Three were in primiparas. 
Onlj^ 1 infant survived, and of the 2 lost, 1 came to autopsy and showed 
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The Simpson type of forceps is best adapted to this type of delivery 
owing to its wide cephalic curve. This procedure is of particular value 
if the perineal structures offer marked resistance. It is believed that 
the routine use of this maneuver Avill result in a marked reduction of 
intracranial injuries in the premature infant. 

Finally, efforts to restrain the premature fetal head by manual pres- 
sure in order to avoid a precipitate delivery or because an attending 
physician is not present, should be avoided. In the premature such 
efforts may result in intracranial injury. 
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INTEENAL PELVIMETRY AS A BASIS FOB THE 
MORPHOLOGIC CLASSIFICATION OF PELVES 

Samuel Hanson, A.M., M.D., P.A.C.S., Stockton, Calif. 

(From the San Joaquin General Eospital) 

T he Avork of Caldwell and Moloy^ shows that much useful informa- 
tion can be gained by studying tlie morpliologj^ of the pelvis as a 
Avhole in a purely descriptive quahtative way. Tliis approach to the 
study of the subject, however, does not lessen the importance of quantita- 
tive methods; on the contrary, it givms promise of increasing tlie prac- 
tical value of pelvic measurements by proAodiug a more scientific basis 
for pehdmetry. Conversely, methods of precision simplify and increase 
the usefulness of morpliologic classifications. 

The aim of the jiresent studj' is to assemble the most practical mct liods 
available for the measurement of the important classical diameters of 
the pelvis, and to supplement these with new metliods for tJie measure- 
ment of the dimensions Avhich the recent contributions of Caldwell and 
his associates have brought to light. The dimensions selected for 
measurement are those Avhich are of greatest significance in tlic morpho- 
logic classification of Thoms,= and of Caldwell and itfoloy.' A .special 
effort is made to facilitate the recognition of male or android charaelers. 
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The first, tile avoidance of unnecessary induction of labor. The sec- 
ond, the elimination of excessive compression in the second stage. Let 
ns consider the first stage of labor. 

Many eases of premature labor are initiated by rupture of the mem- 
branes. Because of the unwarranted fear of amniotic sac infection, 
it is a common practice to induce labor in such cases and to perform 
rectal or vaginal examinations at frequent intervals to determine the 
character of the cervix. If such a patient has a soft, retracted and 
partially dilated cervix, she will go into labor inevitably within 
twenty-four hours. If, on the other hand, the cervix is closed, firm, 
and unretracted, it is possible that pregnancy may proceed for sev- 
eral days or even weeks before labor begins. Induction in this type 
of patient, on the other hand, often produces a protracted first stage. 
An amniotic sac infection seldom occurs in a patient who is not in 
labor unless organisms are carried into the cervix or lower uterine 
segment by the examining finger, either vaginally or rectally. The 
protection of the sac probably depends on the constant formation and 
leakage downward of amniotic fluid and the presence of a closed 
unretracted cervix. When such a patient goes into spontaneous labor, 
it is frequently found that the cervix is adequately prepared and the 
duration of the process is usually short. This method of dealing with 
patients who have premature rupture of the membranes has been a 
routine practice at Belle'\’ue Hospital for the past three years. Only 
one instance of amniotic sac infection has been observed among these 
patients treated by simple bed rest. This occurred in a patient who 
was examined vaginallj^ under the mistaken impression that she had 
begun labor. It is believed that this policy will often allow the patient 
to continue pregnancy to a point closer to term and that it will termi- 
nate in a shorter, easier labor. Both of these results ndU reduce the 
incidence of intracranial injury. 

The induction of premature labor in the presence of resistant soft 
parts in order to bring a small fetus through a borderline pelvis is to 
be condemned. An induced labor is frequently prolonged and the 
premature infant often sustains injuries during the process. 

Of even greater importance is the conduct of the second stage of 
labor. During this period it is possible to definitely shorten the 
process and to reduce the forces to which the premature is exposed, 
particularly in the primiparous patient. This can readily be done by 
anesthetizing the mother and delivering the fetus by low forceps and 
episiotomy. Volmitary efforts on the part of the mother in the pres- 
ence of resistant soft parts are to be discoumged. A cephalic applica- 
tion of forceps is of even greater importance than in the tei'm infant. 
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mined by fitting a gauge between the pubic rami at a perpendicular dis- 
tance of 3.0 cm. below the inferior border of the symphysis pubis (Fig. 
2). Five-tenths centimeter is added to the reading obtained to com- 
pensate for the thickness of the soft tissues covering the pubic rami. 

The. width of the subpubie angle in the last 100 consecutive eases, as 
determined in this manner, was fo.und to vary between 95 degrees and 
132 degrees (average 107 degrees). A subpubie angle of 100 degrees or 
less may be regarded as an android character. There were 8 cases in 
the present series in which the subpubie angle was contracted to this 
degree. 

THE DIMENSIONS OF THE NARROW PELWC PLANE 

The plane of least dimensions, or narrow pelvic plane has been defined 
as the level of the pelvis which is bounded anteriorly by the lower border 
of the symphj^sis pubis, laterally by the ischial spines, and posteriorly 
by the tip of the sacrum. These three points are, however, not truly in 
the same plane, since the tip of the sacrum is approximately 2 cm. below 
the level of a line joining the apex of the pubic arch with the bispinous 
diameter. Furthermore, measurements taken from the tip of the sacrum 
are at too low a level to serve as an index of tlie sagittal dimensions of 
the mid, and upper posterior pelvis.^ In the present study the junction 
of the fourth and fifth sacral segments is therefore selected to represent 
tlie posterior limit of the narrow pelvic plane. By raising the posterior 
boundary even by as little as one sacral segment a more representative 
picture is obtained of the width of the sacrosciatie notch, and of pos- 
terior pelvic capacity. This is of great importance in the recognition of 
the android pelvis.^ 

Other significant essentially android characters, according to my own 
observations, are the contracted bispinous and interischial diameters, 
and the narrow retropubic angle. 

Methods for the measurement of tliese important dimensions of tlie 
narrow pelvic plane are presented in the .sections to follow. 

THE TR.ANS\mRSE DIAMETERS OF THE NARROW PELVIC PLANE 

l^fy interest has long been focused on the bispinous and interischial 
diameters. In previous communications’’ '* I submitted methods for 
the measurement of these diameters. For the sake of completeness a de- 
scription of these methods is again presented in abbreviated form. The 
procedure for the measurement of the bispinous diameter is briefly as 
follows : 

The blades of the pelvimeter (Fig. 3) are separated. “The tip of the 
middle fimrer of the right hand is inserted into the i-ing of the vaginal 
blade (F). AVith the blade in place the index and middle fingC7-s arc 
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THE PELVIC OUTLET 

The narrow subpubic angle has long been recognized as the most im- 
portant character of the contracted pelvic outlet. Its width can be 
computed from the length of the anterior sagittal and transverse diam- 
eters of the outlet. There are, however, two sources of error in this 
method: First, the intertuberous diameter cannot be measured accu- 
rately, due to' the variable thickness of tlie fat pad whicli covers tiie 


S 



Pier. 1. — The pubic arch: I'.T., Intertuberous diameter; I.P., interpubic diameter; 

I.S.P., subpubic angle. 



Pig. 2 . — The measurement of the interpubic diameter. A gauge is fitted between 
the pubic rami at a distance of 3.0 cm. below the apex of the pubic arch. This dis- 
tance is determined with the rectal blade of the internal pelvimeter. 

tuberosities of the ischia. Second, the lateral curvature of the ischio- 
pubie rami is overlooked if the subpubic angle is estimated with the 
ischial tuberosities forming the base of the triangle (Fig. 1). Both of 
these sources of error can be minimized by selecting a point nearer to 
the pubic arch to form the base of the triangle from which the subpubic 
angle is to be computed. A point 3 cm. below the apex of the pubic 
arch was arbitrarily selected for this purpose. The transverse dimension 
of the outlet at this level will be designated as the interpubic diameter 
(Fig. 1). The width of the interpubic diameter can be readity deter- 
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The. length of the anterior sagittal diameter is derived from values 
obtained by direct measurement of the bispinous and spinopubic diam- 
eters (Fig. 4). The length of the posterior sagittal diameter is deter- 
mined by subtracting the value of the anterior sagittal from that of 
the sacropubic diameter. 

For the measurement of the spinopubic diameter the vaginal blade is 
attached to the rectal blade in the reverse position (Fig. 5). The tip 
of the left index finger is passed into the ring of the rectal blade, and 
the blade resting on the dorsum of the finger is introduced into the 
rectum. The left ischial spine is identified and the ring is steadied 
against its tip while the lower border of the ring of the vaginal blade, 
held between the thumb and index finger of the other hand, is brought 


A 



P 


Fig. 4 . — The diameters of tlie narrow pelvic plane : B.SP., bispinous diameter ; 
A.SP., spinopubic diameter ; A.S., anterior sagittal diameter ; P.S., posterior sagittal 
diameter; I.P, interlschlal diameter; I.A.P, retropubic angle. 

up against the inferior border of the sympiiysis pubis. A reading is 
made on the scale while the rings are iield in tliis position. 

The sacropubic diameter is measured in a similar manner, as previ- 
ously described.® Tlie reading is taken while the ring of the rectal blade 
is held against the sacrum at the junction of the fourth and fifth seg- 
ments, while the ring of the vaginal blade is brought up against the in- 
ferior border of the sj^mphysis pubis. The junction of the fourth and 
fifth sacral segments is located by advancing the rectal ring internally 
along the sacrum until the distal interphalangcal joint of the finger 
eanying the ring comes to re.st on the tip of the sacrum. The ring is 
thus placed at a distance above the tij) of the sacrum equal in length 
to the length of the terminal phalanx of the index finger (about 2 cm.), 
which is approximately the junction of the fourth and fifth sacral seg- 
ments. This localization is sufficiently accurate for all practical pur- 
poses. 
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introduced into the vagina. The tip of tlie index finger of the left liand 
is similarly placed within the ring of the rectal blade {R), and is in- 
troduced into tlie rectum. The two blades are now locked and the 
spinous processes are identified. The rings are then steadied against 
the tips of the spinous processes, and a reading is made on the scale. ’ 

The interischial diameter is measured similarly, with the exception that 
the rings are carried anteriorly to the bases of the ischial spines wlien 
the reading is taken. 



Fig. 3. — The internal pelvimeter; R., rectal blade; Y., vaginal blade. 

Statistical data on the bispinous and interischial diameters were pre- 
sented in a previous report.^ Values for these diameters of 9.5 cm. and 
10.0 cm., respeetivety, may be regarded as the lower limits of normal. 

SAGITTAL DIAMETERS OE THE NARROW PELVIC PLANE 

Early in the course of studies on the transverse diameters of the nar- 
row pelvic plane my attention was drawn to the sagittal diameters. In 
1932 I took measurements of these diameters in selected eases, but failed 
to appreciate their full significance. The recent work of Caldwell and 
Moloy stimulated my interest in the subject, and prompted me to devise 
simple and accurate methods for the measurement of the diameters 
under consideration. 
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inner border of the pubis, and the space between the fourth and fifth 
lumbar vertebrae, as in Thoms’ original method. 

The important android characters of the pelvic inlet, according to 
Caldwell and Moloy, are the short posterior sagittal diameter, the rela- 
tively long straight anterior puboiliac portions, and the narrow retro- 
pubic angle. These characters can be readily determined quantitatively 
on a Thoms film (Fig. 6). A posterior sagittal diameter of 3.5 cm. or 
less ma}'- usually be regarded as distinctly android. 



Fie. G. — The dimensions of the pelvic inlet: T.R., transverse diameter; P.S., pos- 
terior sagittal diameter; T.A.R., retropubic angle; D.C., degree of curvature of anterior 
puboiliac portion. 


THE MORPHOLOGIC CLASSIFICATION OF PELVES 

The recent contributions of CaldwcU and iiis associates mark a dis- 
tinct advance in our Imowledge of the android pelvis. Tlie android cliar- 
acters to whicli these observers call attention are clear-cut, and unmis- 
takable. This, however, cannot be said of the other three types in their 
classification. The identification of the gyneeoid, anthropoid and 
platypelloid types can be made with certainty only from a study of the 
contour of the pelvic inlet. The ditTerentiation of these three types 
at lower levels of the pelvis is confusing and tends to detract from the 
simiificance of the android characters which are often present in all 
these forms, and which deserve a place of greatest pi’ominence in any 
classification. For practical purposes it may therefore be advantageous 
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The length of the sagittal diameters of the narrow pelvic plane was 
determined in the manner described in a series of 100 consecutive eases. 
The spinopiibic diameter measured from 7.3 cm. to 9.4 cm. (average 8.30 
cm.). Tlie length of the anterior sagittal diameter was found to vary 
between 4.7 cm., and 7.4 cm. (average 6.48 cm.), and that of the pos- 
terior sagittal betAveen 3.5 cm. and 8.0 cm. (average 5.59 cm.). In 19 
cases the posterior sagittal diameter Ai'as longer than the anterior sag- 
ittal. A posterior sagittal diameter of 4.5 cm. or less may be regarded 
as an android character, Tliere were 8 sucii cases in the present series. 



f'if- S.-rMeasurement o£ the sacropubic diameter. Vaginal blade reversed. Ring of 
lectal blade placed at junction of fourth and fifth sacral segments, while ring- of 
vaginal blade is brought up against the inferior border of the symphysis pubis. 

THE DIMENSIONS OP THE PELVIC INLET 

Thoms’ x-ray method® Avas found to be satisfactory for the measure- 
ment of the dimensions of the inlet. The folloAiing mmov modification 
Avas made to simplify the procedure: 

An ordinary leA^el is substituted for the plumii-bob in estimating the 
height of the upper border of the pubis from the x-ray table. In so 
doing the interference of a protruding abdomen is aAmided. The grid 
is adjusted to the proper height from points representing the upper 



236 AMERICAN JOURNAL OP OBSTETRICS, AND GYNECOLOGY 

of asymmetric pelves, and to all cases where disproportion may be sus- 
pected, especially in primiparas at term with no engagement of the pre- 
senting part, and in multiparas with a histoiy of previous complicated 
labors. 

SUMMARY 

Instrumental procedures of internal pelvimetry are supplemented by 
Thoms’ x-ray method to provide quantitative data for the morphologic 
classification of pelves. Special emphasis is placed on android char- 
acters. 

The. width of the subpuhie angle is computed from modified measure- 
ments of the anterior sagittal and transverse diameters of the outlet. 

The bispinous and interischial diameters, and the anterior and pos- 
terior sagittal diameters of the narrow pelvic plane, are measured by 
means of an internal pelvimeter previously described which was espe- 
cially designed for this purpose. 

The diameters of the pelvic inlet are determined on a Thoms film. 
The dimensions measured are the transverse and the anterior and pos- 
terior sagittal diameters. The retropubic angle and the degree of curva- 
ture of the anterior puboiliae portions are also determined. 

A morphologic classification of pelves is presented which is based ou 
the classification of Thoms, and of Caldwell and Moloy. 
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ADDENDUAI 

The Posterior Sagittal Diameter of the Midplane . — As stated above, 
tiie posterior sagittal diameter at higher levels of the pelvis is an accu- 
rate index of the width of the sacrosciatie notch, and of pasterior pelvic 
capacity. The determination of the length of the posterior sagittal 
diameter of the midplane is therefore desirable. This can readily be 
accomplished as follows: 

The patient is placed on the side, and a point is marked on the saci'um 
cquidi-stant from the lumbosacral interspace and the tip of the sacrum. 
The patient is then placed in the lithotomy position with the buttock's 
well over the end of the table. With an ordinary external iielviineter 
a measurement is taken from the lower border of the symphysis jiiibis to 
the point marked on the sacrum. The thickness of the sacrum and ovci’- 
lying soft tissues is determined with the same pelvimetei- by placing the 
tip of one arm of the in.strument against the sacrum internally through 



HANSON : INTERNAL PELVIMETRY 


235 


to give a subordinate place to the anthropoid and platypelloid forms, 
and to regard these merety as varieties of the gyneeoid type. 

The following is a simple morphologic classification of pelves based on 
the classifications of Thorns,^ and of Caldwell and Moloy.^ 

1. Gynecic (JIN-E'SIK) Pelves: 

(a) Mesatipellic (round) 

(b) Dolichopellic (oval ) ; sagittal diameter of inlet longer than transverse 

diameter. 

(c) Bracliypellic (oval) ; sagittal diameter of inlet shorter than transverse 

diameter. 

(d) Platypellic (flat) ; sagittal diameter of inlet excessively shorter than 

transverse diameter. 

(e) Asymmetric 

2. Android Pelves. 

The term "gynecic” (pertaining to women) is jireferable to the term 
"gyneeoid” which literally refers to the male pelvis tvith female char- 
acters. 

The terms mesatipellic, dolichopelHe, brachjTiellic, and platypellic are 
used only with reference to the pelvic inlet, in accordance with Thoms’ 
definitions.^ It is, however, assumed, unless otherwise stated, that the 
lower pelvis in these forms possesses essentially normal female char- 
acters. 

The various gynecic types may have android abnormalities at the inlet, 
midpelvis or outlet; and conversely, the android pelvis may have gjniecic 
characters at various levels. The mixed forms may be classed as android- 
gynecic or gynecic-android, depending on whether the male characters 
predominate at the pelvic inlet or at lower levels of the pelvis, respec- 
tively. 

A subdivision of the above pelvic types into large, medium and small 
may be made, but such a subgrouping should be supplemented with 
quantitative data for all the important dimensions of the pelvis. 

A careful morphologic classification of pelves is desirable in most 
cases. The expense of routine x-ray pelvimetry is, however, still con- 
sidered prohibitive in most clinics. For the jiresent, x-ray measurements 
must, therefore, be limited to selected cases. Internal instrumental 
pelvimetry may serve as a guide to the selection of cases for x-ray study. 
For practical purposes, a pelvis may usually be regarded as normal or 
gynecic, on the basis of clinical findings alone, when the promontory 
of the sacrum cannot be reached (C.D. of 12-1-), and when the subpubic 
angle, and the posterior sagittal and transverse diameters of the narrow 
pelvic plane are within normal limits. X-ray pelvimetry, however, be- 
comes indispensable when a contraction is found in any one of these im- 
portant dimensions. Under such circumstances all the diameters of the 
pelvic inlet must be accurately determined, and an absolutely correct 
diagnosis of the pelvic type must be made. The same applies to all forms 
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The only book found that differs from the above mentioned ideas is the 1890 
English translation of Winckels of the University of Munich. In tliis book it is 
stated : . “ The lungs are dragged apart, but the vital capacity is not interfered with, 
for Kuckenmeister, Pabins, Wintrich, and more recently Vejas (in my clinic) have 
not been able to find any such change, even in the last month. . . . Gerhardt, in 
forty-two cases, found the diaphragm liigher than usual in one case only; in thirty- 
six its position was normal.” 

Since artificial pneiimotliorax and phrenic nerve interruption have 
become popular in the treatment of pulmonary tuberculosis, one of the 
arguments frequently given for the conservation of pregnancy in a 
tuberculous patient is that the gravid uterus elevates the diaphragm 
and acts as a splint, thus giving the effect of a phrenic palsy or pneumo- 
thorax. This hypothesis has been used as an argument that pregnancj'- 
would be as beneficial to the pulmonary lesions as a bilateral section of 
the phrenic nerves. It has also been used in the suggestion that after 
delivery of a tuberculous woman, the phrenic nerves should be sectioned 
to maintain the paralysis of the diaphragm that was supposed to have 
existed during the latter months of pregnancy. 

The basis of this argument has been expressed by Professor Sergent^ of Prance 
as follows: ”The apparent improvement that is observed during the latter months 
of pregnancy is due to the upward displacement of the diaphragm, thus creating a 
sort of bilateral artificial pneumothorax.” Professor Crockettio of St. Mungo’s Col- 
lege, Glasgow, in 1934 stated: ”Whon a female who is suffering from tubercu- 
losis becomes pregnant, there is produced an increasing intra-abdominal pressure. 
This acts on tlie lung exactly like an artificial pneumothorax or a phrenic avulsion 
operation, which causes paralysis of tlie diaphragm and causes the diaphragm to rise 
up into the thoracic cavity.” 

Our observations from the fluoroscopic examination of pregnant pa- 
tients did not agree with the vietvpoint that the gi-avid uterus splints 
the diaphragm. Our fluoroscopic observations did agree with the ob- 
servations of Hejmemann^^ which were published in 1913. 

Heynnemann’s observations were based on a study of 42 women during the last 
trimester of pregnancy of whom 37 were also examined after delivery. In addition 
35 nonpregnant women were examined. The examination included a thorough physi- 
cal examination, fluoroscopic examination, and teleoroentgenograms or orthodiagrams. 
In 10 women both teleoroentgenograms and orthodiagrams were made. The teleo- 
roentgenograms were made on quiet respiration with the subject standing, the tube 
being centered to the left of the spinal column at the height of the cardiac apc.x 
at a .distance of 2 to 2.5 meters. Orthodiagrams were made witli tlie subject sitting, 
the position of the heart and diaphragm on forced inspiration and on forced expira- 
tion being determined. From these studies ncynomann found tiint without exception 
there was an elevation of the diaphragm toward the end of pregnancy. The degree 
was highly variable being from 0.25 to 4 cm. Tlie average was 2.11 cm. During 
quiet respiration there was no definitely recognizable difference between the preg- 
nant and nonpregnant states. During forced respiration Ileynomann found that on 
deepest inspiration the diaphragm cannot descend as deeply in the pregnant as in 
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the rectum, Avhile the tip of the other arm is brought up externally 
against the sacrum at the point marked. 

The length of the posterior sagittal diameter of the midplane is now 
determined by subtracting from the first measurement the reading 
obtained for the thickness of the sacrum, and the value previously 
obtained for the length of the anterior sagittal diameter of the narrow 
pelvic plane. 

A posterior sagittal diameter of the midplane of 5.5 cm. or less may 
usually be regarded as an android character. 


THE COMPARATIVE EFFECTS OF PREGNANCY AND 
PHRENIC NERVE INTERRUPTION ON THE DIAPHRAGM AND 
THEIR RELATION TO PULMONARY TUBERCULOSIS 

A. Park McGinty, M.D., Atlanta, Ga. 

(From the Department of Internal Medicine, University of Michigan, Ann Ardor, 

Michigan) 

A S LONG as women have tuberculosis, the medical profession will 
be faced with the problem of tuberculosis and pregnancy. At the 
present time there is no unanimity of opinion as to how a pregnant 
woman with tuberculosis should be treated. Notwitlistanding the mul- 
titudinous opinions on this subject, there are insufficient scientific data 
upon Avhich to base a sound conclusion. In this paper we do not wish 
to discuss the problem as a whole, but Avish merely to direct attention 
to one phase of it. This study is concerned ivith the hypothesis that the 
pregnant uterus has an effect upon the diaphragm similar to that pro- 
duced hy section of the phrenic nerve, namely elevation and paralysis 
of the diaphragm. 

In attempting to trace the deA’^elopment of the present ideas con- 
cerning the action of the diaphragm in pregnancj'’, Ave searched 120 
obstetric textbooks of separate titles supplemented by 50 later editions. 

The first reference to the diaphragm was found in the 1831 translation bj’^ Meigs 
of Velpeau’s work.i It states: “The diaphragm itself being pushed upward into 
the thorax, whose base it enlarges, while its vertical diameter is lessened, is in some 
degree hindered from executing its contractile movement.” In 1866 Dohrn found 
that in most cases the base of the thorax during pregnancy has a greater transverse 
but smaller anteroposterior diameter, thus partially compensating for the decreased 
vertical diameter. In succeeding works, these two ideas have been continued in 
part or in Avhole. By 19072 the addition of a third idea had appeared, namely, that 
during pregnancy the breathing is more thoracic than abdominal in type. The 
latest works availables-o continue the same ideas. Por instance, DeLee’' states: 

‘ ‘ The respiration is more costal than abdominal because of the restricted excursion 
of the diaphragm; yet the lung capacity is increased, breathing deeper and more 
frequently — cause, acidosis ? ’ ’ 
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In this case we assume that preoperative corresponds to postpartum, both repre- 
senting the normal state, and tliat postoperative corresponds to antepartum. In this 
case the ninth thoracic vertebra is used as the point of comparison. First consider- 
ing the level of the diaphragm on expiration (solid line. Pig. 3), we see that there 
is no marked difference between tlie preoperative and postoperative levels, nor is 
the diaphragm level affected much by a change from the vertical to the horizontal 


A-P VERTICAL AUTEPARTUM 



A-P VERTICAL POSTPARTUM 



A-P HORIZONTAL ANTEPARTUM 



A-P HORIZONTAL POSTPARTUM 



Figr. 1. — Lunpr outlines traced from anteroposterior telcoroentgenog'rams of doli- 
chomorphic I. K. The solid line indicates their position on forced expiration ; the 
broken line on forced inspiration. The dotted Jino.s between the costopiirenic .sinuse.s 
on inspiration and expiration complete the delineation of the area of dlaphraBmatlc 
excursion. In the upper left hand outline, the horizontal lines arc reproduced to show 
the means bv which tiie mca.surcments were obLainod for Tables III and IV. 


position. Thi.'^ is a decided contrast to the response to pregnancy showm by 
dolichomorphic I. K. in Fig. 1. Next considering tlic right diaplir.agm on forced 
inspiration (broken line), we .«ee that in the vertical po.sition there is no marked 
difference between the preoperative and postoperative state.s. In the horizontal posi- 
tion, the diaphragmatic excursion on the right i.s .somewhat greater po.st operatively 
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the nonpregnant womaiij but on complete expiration it rises so much higher that 
he ‘ ‘ was forced to the unqualified conclusion that the excursion of the diaphragm 
even at the end of pregnancy is not at all or only verj’’ remarkably little impaired,” 

To show the difference between the effect of phrenic nerve interrup- 
tion and pregnane}’" on the action of the diaphragm, we decided to de- 
termine the position of the diaphragm, tlie extent of its movement, and 
the direction of its movement in subjects during pregnancy and after 
delivery and in a subject before and after phrenic palsy. Our studies 
were made with the use of the teleoroentgenogram at 72 inches. The 
subject maintained forced inspiration while an exposure was made; 
she then exhaled into a spirometer and maintained the forced expiration 
until the second exposure had been made on the same film. Such com- 
posite negatives were made with the subject in the anteroposterior, the 
right posterior oblique, and the left posterior oblique projections both 
vertical (standing) and horizontal (lying). In the right lateral pro- 
jection it was necessary to use separate films for inspiration and ex- 
piration. The tube w’as centered at the level of the xiphoid. 

On the films thus obtained the lung borders were outlined with a wax 
pencil. These outlines and certain skeletal landmarks were traced on 
paper and from these tracings our measurements were obtained. The 
tracings for dolichomorphic I.K. are shown in Figs. 1 and 2. The 
lung borders on forced expiration are shown by a solid line; on forced 
inspiration the lung borders are sho^vn by a broken line. Using the 
tenth thoracic vertebra as a point of comparison, and comparing the left 
hand outlines with the right hand ones, we see that the diaphragm level 
is higher antepartum than postpartum. When we compare the upper 
and lower outlines we see that the diaphragm is higher when the sub- 
ject is lying (horizontal) than when she is standing (vertical). Com- 
parison of the diaphragmatic excursion reveals that it is greater ante- 
partum than postpartum and greater horizontal than vertical. 

Pigs. 1 and 2 were taken from the following ease: I. K. (No. 267487), a healthy 
white female, aged fifteen years, height 163 cm., antepartum weight 57.5 kilograms, 
was of a dolichomorphic habitus. The antepartum studies were obtained sixteen 
days before the normal spontaneous delivery of a 4,260 gm. healthy infant. The 
postpartum studies 'were made on the eleventh day of the puerperium. This subject 
is referred to as ” dolichomorphic I. K.” in Tables I, II, III, and IV. Her lung 
outlines are portrayed in Pigs. 1 and 2. 

The above case of a pregnant woman is to be compared with the following case 
of a woman with left phrenic nerve interruption: H. W. (No. 285596), a white 
female, aged thirty years, height 157 cm., weight 49.5 kilograms, was of an intermedi- 
ate habitus. She had minimal pulmonary tuberculosis at the left apex. Studies 
were obtained the day before a left temporary phrenic nerve interruption was per- 
formed and again on the thirteenth postoperative day. This subject is referred to 
as ‘■‘H. W. (Left Phrenic)” in Tables I, H, HI and IV. Her lung outlines are 
portrayed in Pig. 3. 
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of the diaphragm on both sides on inspiration and on expiration was measured in 
millimeters. If tliere was not a definite dome, a point on the diaphragm perpen- 
dicular to the tip of the first rib was used. (See Fig. 1, left upper outline.) 

With the aid of a planimeter, the area within the lung borders was determined 
in square centimeters. No attempt was made to subtract tlie contents of the 
mediastinum as these remain relatively constant. The area of excursion of the 


A-p vertical postor a-p vertical preop. 



A-P HORIZONTAL POSTOP. A-P HORIZONTAL PREOP. 



Pig’. 3. — Lung outline."; traced from anteroposterior teleoroentgenogram.s of H. ‘W. 
(left phrenic). Solid line represents expiration ; broken line inspiration. 


luuv as projected was determined by subtracting the expiratory area from tlic in- 
spiratory area. Tlie diaphragmatic excursion wtm determined as the area outlined 
by the level of the diaphragm on inspiration and on expiration supplemented by a 
(dotted) line drawn on either side between the costophrenic sinus in the two phases 
of respiration. The proportion of re.«piration accompli.shcd by the excur.sion of the 
diaphragm wa.s expressed as a percentage by dividing the area of diapliragmatic 
excursion by the area of the total excursion of tlie lung (T.able I). 
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than preoperatively. However, on the left side we find a marked difference in the 
presence of the left phrenic palsy. On inspiration, instead of descending as it did 
normally preoperatively, the left diaphragm rises. This action of the paralyzed 
diaphragm is known as paradoxical motion. Although it is shown to some extent in 
the outlines iu Pig. 3, paradoxical motion can he seen to much greater advantage 
under the fluoroscope. It is brought out best by having the patient make a sudden 
inspiration in the nature of a "sniff.” The paralyzed diaphragm then rises sharply 


R.LAT.VERT. ANTEPARTUM 



R.LAT. VERT. POSTPARTUM 



R.LAT. H0RI2. ANTSPAPTUM 


R.LAT. HORI2. POSTPARTUM 



Pis'. 2. — ^Lung: outlines traced from right lateral teleoroentgenograms of dolichomorphic 
I. IC Solid line represents expiration ; broken line inspiration. 


for a fraction of a second before falling back to a less extreme position as shown in 
Pig. 3. In addition to the paradoxical motion of the left diaphragm postoperatively, 
it is seen that its excursion is much less than it was preoperatively. 

In order to confirm mathematically the impressions gained from a study of Pigs. 
1, 2 and 3, measurements were made in follonfing manner: In the A-P projection, 
a horizontal line was drawn across the upper border of the vertebra outlined, and 
from this line the j)erpendicular distance to the costophrenic sinus and to the dome 
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Table 11, shomng the comparison of the diaphragmatic excursion percentage 
values antepartum and postpartum, was composed from the values given in Table I. 
In this comparison it is seen that in the case of dolichomorphic I. K. the diaphrag- 
matic excursion percentage is greater antepartum than postpartum both vertically 
(30 per cent) and horizontally (7 per cent). In the case of brachymorphic E.C.,* 
the percentage is greater antepartum than postpartum vertically (10 per cent) but 
less horizontally (-8 per cent). However, the average of the percentages in the two 
positions reveals an insignificantly greater value for the antepartum state (1 per 
cent). In the case of H. W. (left phrenic) we again assume that postoperative 
corresponds to antepartum, and preoperative to postpartum. In the comparison 
in Table II we see that the diaphragmatic excursion percentage is less postopera- 
tive than preoperative both verticallj’' (—16 per cent) and horizontally (—39 per 
cent). Thus we find that the percentage in a case of left phrenic palsy is diamet- 
rically opposed to the percentage in eases of pregnancy. 


Table II. Diaphragmatic Excursion Percentage Greater Antepartum Than 

Postpartum* 


i 

DOLICHOMORPHIC 1. K.[ 

BRACHYMORPHIC E. C. 

|n. W. (LEFT PHRENIC) 


RIGHT 

LEFT 

SUM 

RIGHT 

LEFT 

SUM 

RIGHT 

LEFT 

SUM 


PER 

PER 

PER 

PER 

PER 

PER 

PER 

PER 

PER 


CENT 

CENT 

CENT 

CENT 

CENT 

CENT 

CENT 

CENT 

CENT 

A.-P. Vertical 

To 

18 

17 

12 

5 

9 

13 


-19 

B. Lat. Vertical 

39 

46 

43 

11 

9 

10 

7 

-01 

-13 

Aver. Vertical 



30 



10 



-16 

A.-P. Horizont. 

17 

13 

■a 

6 

-2 

2 

-3 

-117 

-18 

.B. Lat. Horizont. 

-19 

31 


-13 

-24 

-18 

-115 

-54 

-00 

Aver. Horizont. 



BB 



-8 



-39 

Total Average 



19 1 


i 1 1 



-28 


*Dinphr.agmatic excursion percentage (D/Dif. in Table I) greater antepartum than 
postpartum for dolichomorphic I. K. and brachymorphic E. C. Under H. W. (left 
phrenic), the comparison is postoperative greater than preoperative. Negative values 
indicate the diaphragmatic excursion percentage is greater postpartum than antepartum 
or greater preoperativc than postoperative. 


It is interesting to note that in the case of dolichomorphic I. K. the diaphrag- 
matic excursion percentage averages GS per cent antepartum and 49 per cent post- 
partum. In the case of brachymorphic E.C. the averages are 70 per cent ante- 
partum and 09 per cent postpartum. H. W. (left phrenic) represents averages of 
55 per cent postoi)erative and S3 per cent preoperativc. Thus we find in the 
planiineter values from our two cases studied antepartum and postpartum that con- 
trary to the general belief the diaphragmatic excursion is greater antepartum than 
postpartum and that respiration antepartum is more diaphragmatic than costal. 

Next we consider the excursion of the costophrcnic sinuses and domes of the 
diaphragm as shown in Table TIT. In the case of dolichomorphic I. K. wo .see 
that the excursion of the costophrenic sinuses in the vertical position is much 
greater .antepartum tlian postpartum. In the horizontal position, the excursion is 
greater postpartum than antepartum. However, the excursion of the domes of the 
diaphragm is greater antepartum than postpartum both vertically and horizontally. 
The values in the case of brachymorphic E.C. show a greater excursion inistpartum 


•E C (irSGDSST), a lic.aUIiv white female, aged .seventeen year.s six months, 
helsrht 15.G cm., antepartum weight GCA Rilograms, wa.s of a brachymorphic habitu.s. 
The antepartum «tudic.s were obtained twenty-two day.s before the normal spontancou.'- 
deltvery of a .I.SOO gm. healthy male infant. The po.«lp.artum .atudle.s were made on 
the tenth dav of the puc-rperium. This .subject Is referred to as "brachymorphic L- C- 
in Tables i H III and IV. The lung outllne.s from which the data in the tables 
was obt.ainc'd are not reproduced for this ca.se as they differed in no e.s.scntl.-il rc.spe-ct 
from tho.se .shown for ‘dolichomorphic I. K.' 
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rotation of the subject is most strikingly brought out in the case of 
H-W. (left phrenic) .in the right lateral horizontal preoperative pro- 
jection (Table I). The inspiratoiy projection is practically a true 
lateral but the expiratory film shows some rotation, thus increasing the 
projection of the A-P diameter and the total area so that it approaches 
the inspiratory value. The diaphragmatic levels are not proportionately 
affected by the rotation. As a result the excursion of the right dia- 
phragm as projected is greater than the total excursion recorded for the 
right side. 

In our determinations we have assumed that the postpartum values 
obtained on the tenth and eleventh daj’^s of the puerperium represent 
the normal nonpregnant state. 

This assumption is based on the work of Ahvardi 2 wiio made daily vital capacity 
determinations on 60 pregnant women during the last month of pregnancy and 
during the puerperium. The patients were allowed up on the tenth day and dis- 
charged on the fourteenth day of the puerperium. Final determinations were made 
on the postpartum visit one month to six weeks after delivery. As a result of 
these observations Alward concluded that ‘'in the majority of cases there is 
normally a gradual reduction in the vital capacity in the last month of pregnancy. 
This is especially noticeable during the two-week period before delivery. Following 
delivery there is a fairly sharp reduction in the vital capacity with a gradual return 
to normal limits which is reached by the tenth day of the puerperium and remains 
so throughout the following days of the puerperium.” 


The spirometric readings obtained between the inspiratory and ex- 
piratory^ exposures varied (Table I). This introduces another source 
of error. From our data we are unable to say wiiat effect a variation 
in the spirometric reading has upon the ratio of tlie diaphragmatic to 
the total respiratory excursion. In comparing the antepartum and post- 
partum determinations in our two subjects we find that tiie several 
antepartum readings average 1923 c.c.; the postpartum readings aver- 
age 1943 c.c. 

Wc realize that the data from two cases of pregnancy, especially 
with the uni’cfined methods described, would be insignificant if used 
alone. Therefore we wish to call attention to the work of Klaf ten and 
Palugyay,^^ wlio have performed an extensive investigation. 


In fifty women, during the last weeks of pregnancy and up to the tenth post- 
partum day, they made orthodiagraphic tracings with the subjects standing and 
Iving, during forced inspiration and expiration and quiet insiiiration and expiration. 
From these tracings thej’ .obtained vertical measurements from a horizontal lino 
drauTi through the midclavicular points to the costophrenic angle and to the dome 
of the diaphragm on the right and on the left in the four phases of respiration. 
The measurements thus obtained in the fifty women were averaged. Tlic average 


values given in tlie body of tlic paper by Klaften and Palugyay liavc been 
sembled and are presented in Tables III and IV under K. and P. (Aver. 50 cas 


ns- 

es). 
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than antepartum of the costophrenic sinuses and domes of the diaphragm both 
vertically tmd horizontally. In considering the values for H.W. (left phrenic), stiU 
assuming that postoperative and antepartum are the comparable states, we find a 
marked variation from the above two cases. The functioning right diaphragm has 
a greater excursion postoperatively than preoperatively, but the dome of the para- 
lyzed left diaphragm reveals its paradoxical motion postoperatively by the negative 
values. 

Table III. Diapheagmatic Excuksion in mm.* 



COSTOPHRENIC SINUS 

DOME OF DIAPHRAGM 


RIGHT 

LEFT 

RIGHT 

LEFT 


ANTE. 1 POST. 


ANTE. 1 POST. 

ANTE. 1 POST. 


DolichoinorpJiio I. K. 


Forced Eesp. Vert. | 

Forced Eesp. Horiz. j 

37 1 
49 

18 1 
58 

49 

47 

17 

48 

23 

40 

12 1 
38 

25 j 
34 

9 

34 

Brachymorphic E. C. 

Forced Eesp. Vert. 

3S 

66 

40 

55 

23 

31 

24 

37 

Forced Eesp. Horiz. 

54 

101 

40 

63 

41 

48 

33 

45 


H. TV. (Left Phrenic) 


Forced Eesp. Vert. 

57 

37 

20 

48 

31 

26 

-6 

36 

Forced Eesp. Horiz. 

57 

38 

0 

34 

41 

29 

-3 

27 


K. & B. (Aver. 50 Cowes jis 


Forced Eesp. Vert. 

37 

37 

49 

34 

39 

18 

52 

23 

Forced Eesp. Horiz. 

69 

65 

63 

61 

51 

49 

53 

47 

Quiet Eesp. Vert. 

13 

12 

13 

13 

9 

8 

11 

10 

(juiet Eesp. Horiz. 

13 

15 

12 

11 

11 

11 

11 

10 


♦Excursion of diaphragm in millimeters between forced inspiration and expiration 
measured at the costophrenic sinus and at the dome of the diaphragm on the right 
and on the left with the subject standing (Vert) and lying (Horiz.). For dolicho- 
morphic I.IC, brachymorphic E. C. and K. and P. (Aver. 50 cases) “ values for the 
antepartum (Ante.) and postpartum (Post.) states are given in adjacent columns. 
Por H. W. (left phrenic) postoperative values are given in columns headed Ante, and 
preoperative values in columns headed Post. 


The figures obtained in the above described manner are not to be 
taken as absolute values. They are of significance only as a basis for 
relative comparisons. Tliere are many sources of error. The projection 
of the diaphragm varies if the x-ray tube is not centered at the same 
level. In outlining the position of the diaphragm within the cardiac 
shadow it is necessary to be somewhat dogmatic. A true anteroposterior 
projection can usually be obtained, but this projection gives us informa- 
tion regarding the position of the diaphragm in one plane only. For 
this reason we made teleorentgenograms with the subjects in the addi- 
tional projections. It is in these additional projections that the source 
of error is greatest. In the oblique projections it was impossible to 
obtain films witli the subject in the same degree of rotation, antepartum 
and postpartum, or vertical and horizontal. Also tiie delineation of the 
diaphragm shadow on the oblique projections was uncertain. These 
difficulties made the determinations for the oblique projections so 
variable and uncertain that the results were discarded. "We also found 
it difficult to get a tiue lateral projection. The error caused by a slight 
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In Table IV we see that the diaphragm is higher antepartum than 
postpartum, being much more so on forced expiration than on forced 
inspiration. Under K. and P. (aver. 50 eases) the value for forced 
inspiration at the left dome of the diaphragm is -17 mm. This is sur- 
prising for it means that the left dome of the diaphragm on forced 
inspiration in the vertical position is lower antepartum than postpartum 
in spite of the gravid uterus. 


SUMMARY 

One of the arguments frequently gwen for the conservation of preg- 
nancy in a tuberculous patient is that the gi’avid uterus elevates the 
diaphragm and acts as a splint, thus giving the effect of a phrenic nerve 
interruption. However, the work of Hejmemann, the work of Klaften 
and Palugjmy, and our observations show that the diaphragm on ex- 
piration is higher antepartum than postpartum, but on inspiration the 
diaphragm descends to a level that is more nearly comparable to that 
of the puerperal state. Therefore, in pregnancy, the diaphragm, in- 
stead of being splinted, tends to have a greater excursion on forced 
respiration than in the nonpregnant state. In contradistinction to this 
the paralyzed diaphragm ascends on inspiration, and it is only tliis 
paralyzed diaphragm that has been shown to be of value in pulmonary 
tuberculosis. The actively functioning diapliragm, though high in posi- 
tion, has never been demonstrated to be of value in pulmonary tubercu- 
losis. Therefore,the hypothesis that tuberculosis may be benefited by the 
effect of pregnancy on the diaphragm is not Justified. 

Tlio author wishes to express his appreciation for tlie courtesy and assistance ex- 
tended to him by Dr. John B. Barnwell and Dr. Carleton B. Peirce. 
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The respiratory movements of the diaphragm were without excep- 
tion greater antepartum than postpartum as indicated in Table III. 
On an average, the excursion was greater on the left than on the right 
(average 48 mm. and 46 mm., respectively), and greater in the costo- 
phrenic sinuses than in the region of the domes (average 52 mm. and 
42 mm.). The values for quiet respiration in Table III are in accord 
with Heynemann’s statement that there is no essential difference in 
quiet respiration betiveen the pregnant and jiuerperal states. 

Although values for individual cases are not given, these authors 
state that the ratio of diaphragmatic and thoracic respiration depends 
on the constitutional type. The diaphragmatic excursion antepartum 
and postpartum, and both horizontal (Ijdng) and vertical (standing), 
was more marked in dolichomorphic tlian in brachymorphic women. 
This observation, that the diaphragmatic excursion is greater in doli- 
chomorphic women, is of added interest when we correlate it with the 
observation that a majority of tuberculous patients are of an asthenic 
habitus. 

The difference between tlie diaphragmatic excursion antepartum and 
postpartum was more marked in the standing than in the lying position. 
However, both antepartum and postpartum the excursion of the dia- 
phragm during forced respiration was greater when the subject was 
horizontal than when vertical. This is of significance, for rest in bed 
(horizontal position) is the basis for treatment of pulmonary tubercu- 
losis. 


Table TV. Higher Position of Diaphragm Antepartum Than Postpartum 

IN MM.* 



1 VERTICAL 

1 HORIZONTAL 


SINUS 

POME 

SINUS 

1 POME 


RIGHT 1 LEFT 

RIGHT) LEFT 

RIGHT 1 LEFT 

RIGHT 1 LEFT 


Bolichovwrpliic I.K. 


Forced expiration. 

Forced inspiration 

; 21 

2 

22 

-10 

19 

8 

18 

2 

36 

45 

28 

29 

40 

38 

34 

34 

Brachymorphic E.C. 

Forced expiration 

14 

m 

15 


24 

27 

28 

22 

Forced inspiration 

42 


23 

1 22 

71 

50 

35 

34 


H.W. (Left Phrenic) 


Forced expiration 


10 

■Qi 

-10 

-43 

—5 

-11 

-3 

Forced inspiration 

■a 

38 

■1 

32 

-62 

29 

-23 

27 

K. & P. (Aver. 50 Cases)'is 

Forced expiration 

29 

18 

16 

14 


16 

16 

MM 

Forced inspiration 

29 

3 

5 

-17 

WSm 

14 

14 

19 

Quiet expiration 

28 

15 

16 

11 


19 

18 


Quiet inspiration 

27 

15 

15 

10 

26 

IS 

. .18 



♦Higher position of diaphragm antepartum than, postpartum in millimeters at the 
costophrenic sinus and dome on the right and on the loft. For H. TV. (left phrenic) 
the comparison is higher postoperative than preoperative. Negative values indicate 
higher postpartum than antepartum oi- higher preoperative than postoperative. 
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6 dr. or more, and within approximately twenty hours of its administra- 
tion the antiproteolytie factor related to the onset of abortion disap- 
peared from the blood serum. This factor was later proved to be an 
estrogenic substance.®’ Its disappearance from the serum coincided 
with subsidence of the symptoms and signs of abortion. If none but the 
initial dose were given the antiproteolytie estrogenic factor reappeared 
in tiie serum on the average in four daj’-s or a little more, and simultane- 
ously symptoms and signs of impending interruption of pregnancy 
might or might not recur promptly. It therefore became our routine 
to administer within the first twenty-four hours of therapy tiirec doses, 
each of 4 dr., of wheat germ oil (roughty twice the minimal dose re- 
quired), and to follow this with 1 dr. of oil each day. 

It should be understood that the oil used was at first a fresh ether- 
extracted wheat germ oil, kept in a refrigerator until and during use. 
In the past year and a half a cold pressed oil has been used in its stead. 
Its dosage appears to be the same. 

We have not undertaken any extended clinical or laboratory analysis 
of any of the other wheat germ oils now on the market. The oil used has 
been prepared by a standardized technique but has not been standardized 
pharmacologically. It was Imown to possess fairly consistently a satis- 
factory content of vitamin E. Not onty has it remained effective in 
clinical cases, many of which are always under observation and are 
periodicallj’’ checked for the reappearance of antiproteolysis in their 
serums, but it has been cliecked repeatedly on E-free rats during the 
past two j’^ears. The early workers with wlieat germ oil have pointed out 
tliat some wheat germ seems to be quite defective in vitamin E content. 
The reason is as yet unknown. 

Bacharach^^ has recently pointed out that it is very doubtful if there 
can be a standard preparation or a unit of vitamin E, for no biologic 
standardization is possible. It certainly does not seem to be com- 
mercially feasible to standardize a wheat germ oil of the type used by 
us. To do so would entail its administration to a group of E-free rats 
in .such quantities and under such controlled conditions as would ensure 
a pregnancy carried to a sucee.ssful conclusion. This would require 
twenty-one days on the average. For reasons to be given later it appears 
that the length of time during which wheat germ oil remains potent is 
lit tle more than eight weeks even when kept under optimum conditions. 
There would, in short, be only five weeks during which animal-sland- 
ardized samples of the oil could be distributed and sold. This would 
scarcely be practicable. 

There has been accumulating recentlj* a most interesting body of evi- 
dence to indicate that there are enormous variations in the capacities of 
different individuals to assimilate the various knovni vitamins. 



WHEAT GERM OIL THERAPY 
I. Dosage — Idiosyncrasy 

Evan Shute, B.A., M.B., P.R.C.S.C., London, Canada 

(From the Department of Ohstetrics and Gynecology, Dniversity of Western Ontario) 

V ERY little has appeared in the literature on the practical problems 
involved in wheat germ oil therapy. A rational basis for dosage, 
some indication of the variations in dose demanded by different types of 
cases, what dosage if anj^ is excessive, whether idiosjmcrasies occur, all 
of these points require elaboration. How long will wheat germ oil retain 
its potency unchanged and what are the optimal conditions for its pres- 
ervation ? What is its effect upon the onset and duration of normal labor 
if it is administered until labor begins at term? Are there pathologic 
processes other than habitual abortion in which it is of value, and where 
failures occur, to what should they be ascribed? These problems are 
examples of those that remain to be studied. 

It is in the hope of throwing some light into these corners that the 
following analysis of clinical experiences with a group of 115 female and 
12 male patients is presented. A dozen or so of these have been already 
included in the Watson and Tew report^ on the influence of wheat germ 
oil therapy on abortion. 

DOSAGE 

There seems to be no general agreement about the dosage of wheat 
germ oil required by patients of various clinical types. 

Early in the experimental work on the subject, Evans and his coworkerss deter- 
mined the minimal single dose of the oil which would protect an E-free rat from 
resorbing or aborting its young. Various other authorities, Juhasz-Schaffer,3 
Sure,* and Gierhakes have similarly estimated this rat dose using various oils and 
concentrates. However, such estimates have relatively little value in deciding upon 
the dosage to be administered to human patients. The first workerss in the clinical 
field in most cases used 2 to 3 gm. as the daily dose from the time treatment was 
begun. No precautions as to storage or the variations in individual requirement 
were urged in their reports. So far as we can discover, there has never been any 
precise indication for quantitative dosage given except that mentioned in an earlier 
publication of ours.7 

We stated that sufficient wheat germ oil should be given to render 
the blood serum of the patient under consideration normally digestible 
by a dilute trypsin solution under the precise conditions of the test we 
had elaborated.® It was found that many women threatening to abort 
would not do so if given a single massive dose of the oil, supplemented 
by smaller daily doses thereafter. The usual initial dose required was 
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dividual that we have proposed/ Neglect to observe the variations in 
the requirement of wheat germ oil probably explains many or most of tlie 
" failures’' occurring in patients under treatment with it. So fre- 
quently, when our study was in its early stages, did we find patients con- 
tinuing to bleed and threatening to abort or miscarry on the continuing 
dosage of one dram per day that we came to rely upon our serologic test 
for the control of the patient. Otherwise the first indication of an in- 
adequate continuing dose would occasionally present itself in tlie form 
of ruptured membranes. The most appropriate index for treatment 
at the moment appears to be the disappearance of the antiproteolytic 
estrogenic factor from the blood serum. 

When large doses were first employed, there was some anxiety lest 
they prove toxic. However, both Juhasz-Sehaffer and Evans and Burr 
had established the fact that no bad effects could be discerned in rats 
given much larger doses than they usually required. Our clinical ex- 
perience has ampty demonstrated the safety of large doses. We have 
treated many women with 4 to 6 dr. of wheat germ oil each day for 
months, and one woman took three ounces each day for two months. In 
no ease was any untoward effect observed. Watson and Tew^ have also 
stated that doses as high as 20 c.c. per day were not observed to have any 
harmful influence. It should be pointed out, however, that the gi’eat 
majority of women are adequately controlled bj^ the usual initial dose of 
6 to 12 dr., followed by 1 dr, each day. 

It is worthy of comment that in almost every instance in which an 
unusually large dose of wheat germ oil has been required for the pres- 
ervation of pregnancy, the patient has been a case of hypothyroidism. 
It may be, of course, that this study was conducted in an area in which 
a very large proportion of such cases was present — indeed, we have fell 
that such Avas the case. Whatever the explanation is, the fact has been 
A'ery impressive. These hypothyroid women appear either to manufac- • 
ture great excesses of the estrogenic antiproteolytic factor or to be 
unable to excrete it adequately. That the latter may prove to be the 
correct alternative is suggested by the animal work of Van Horn,'® and 
of Weichert and Boyd.*^ Benazzi-- also illustrated the relationship 
betAveen estrin and the thyroid gland by injecting rats Avith estrin and 
producing marked Ihju’oid hypoplasia. 

Up to the present AA-e haA-e found 39 individuals AA^ho required a main- 
tenance dose of the oil of at least triple tlie usual daily 1 dr.; of these 
three had basal metabolic rates before pregnancy of betAA'cen 33 and 20 
per cent beloAv normal. None of the remaining 36 had had basal 
metabolic rates taken, but 25 of the 30 had had definite sjTnptoms and 
sitrns of hypothyroidism such as antcgestational menorrhagia, poor cold 
tolerance, great fatigability, constipation, and diy skin. These .symp- 
toms Avere promptly controlled by doses of thyroid extract and recurred 
in Avhole or in part Avhen the thyroid extract AA’as discontinued. Indeed 
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Moncrieffi2 reported the development of scurvy in a child receiving a diet ade- 
quate in vitamin C and rickets appearing similarly on a diet adequate in vitamin D. 
Thatcher, 13 on the contrary, reported fatal hypervitaminosis D occundng on a dietary 
containing a not unusually large intake of cod liver oil. Ayadi^ cited the ease of 
a man unharmed by a prodigious intake of cod liver oil over a period of six years, 
and several other cases unharmed by huge doses of vitamin D over a considerable 
period of time. Moreover, as regards vitamin B,, Baker and Wriglitis have in- 
dicated that beriberi may develop on a diet containing anything from 71 to 3S2 
international units (indeed that it occurs in Ireland on a diet containing 438 units), 
that there is a distinct difference in the minimal requirement of Europeans and 
natives in the Dutch East Indies, and that during pregnancy, in experimental ani- 
mals at least, the requirement rises three to five times. Jeans and Zentmireio 
working with vitamin A and Gothlin and his coworkersH' with vitamin C have 
demonstrated that a large proportion of tlie population of various countries exists 
in a chronic state of hypovitaminosis hitherto unsuspected. 

It would seem, therefore, that contrary to the opinion of Sure^® and 
some other authorities, we might suspect the existence of a state of hypo- 
vitaminosis in respect to vitamin B in people living apparently normally 
on the mixed dietary of Canada and the United States. As Vogt- 
Miller^® also has observed, similar rats identically fed become E-defeetive 
on a diet deficient in vitamin E after varying intervals of time.’^ He 
early pointed out that women in Denmark on ordinary diets could not 
be suspected a priori of E deficiencjL Tet he admitted that a few women 
might require more of this vitamin than did the average. Similarly we 
have found large differences in the amount of wheat germ oil required 
to nullify the effects of B-defieiency in the human being. The largest 
daily dosage required to date has been twenty-four drams of wheat germ 
oil a day. A point we should like to stress is that if the patient requir- 
ing a large dose received anything short of that dose, she derived very 
little benefit from it. She went on to displaj^ most of the symptoms 
which would show themselves had no treatment been instituted. As we 
understand it, the major requirement of such therapy is that it should 
be sufficient to remove tlie estrogenic antiproteolytic factor from her 
Ijlood serum, as evidenced by the author’s test, and hold it in abeyance. 

When one considers the large number of wheat germ oils now on the 
market, the question of “quality versus quantity” in matters of dosage 
must arise. There appears to be a different requirement in each case, 
depending on the varying concentration of the antiproteoljffic estrogenic 
factor in the blood and the amount of vitamin E actually present in any 
wlieat germ oil preparation used. Since these factors are so variable, we 
feel that there is need of a standard of saturation, by which one maj^ 
know when the particular patient under consideration at the particular 
stage of pregnancy she has reached at the moment, is brought under 
control with the particular kind and batch of wheat germ oil used. 
Quality is more important than quantity, obviously, and determines the 
latter. Hence the significance of the criterion of dosage for each in- 
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and excessive perspiration when first seen. Although extremely ruddy, lier hemo- 
globin was only 57 per cent Sahli. She early developed evidences of toxemia of the 
abruptio placentae typers and this was controlled by an adequate dosage of ether- 
extracted wheat germ oil. She continued .to gain weight rather excessively but her 
blood pressure was kept within bounds by a dose of as much as 8 dr. each day. 
After two months she experienced severe hot flashes lasting about five minutes 
each time and these recurred many times each day. She suffered from an unusually 
hot summer in a pitiable way. Pinalty, three months after her oil therapy had 
been instituted, she developed a generalized, raised, blotchy, reddish, discrete rash 
which was at times verj-- itchy. She was tested for sensitivity to wheat by skin 
testing. (Courtesy of mj' colleague. Dr. Gordon Calder.) The wheat injection 
promptly produced an area closely resembling one of the blotches of her rash. 
Accordingly, her wheat germ oil therapy was discontinued and she was given a 
concentrate of the same marketed by another company. Her rash promptly dis- 
appeared, but such a huge dosage was required to control her toxemia and the 
antiproteolytic factor in her blood that the expense of the treatment was pro- 
hibitive. She reverted to the bulk oil therapy, but used a cold-pressed rather than 
an ether-extracted oil. There was a very slight fiare-up of the rash and pruritus 
but never enough to render her unwilling to continue the use of this preparation. 
She took it till term, then stopped, and her rash and pruritus ceased in three days. 

The other two instances in adults were not so striking but were definite. One 
woman developed a rash and the other an urticaria. Both were intensely itchy. Tlic 
infantile sensitivity was noticed in a baby whose mother required wheat germ oil 
to effect lactation. During the whole period of time when the mother was treated 
with the oil, a matter of two weeks, the infant had numerous yellow stools filled 
with minute bubbles and containing a moderate proportion of clear mucus. Within 
two days of the cessation of the oil, the infant's stools became normal and re- 
mained so. The mother took four drams of the oil once again, when the child 
was three months old. The following daj' the child had a return of the charac- 
teristic stool, which remained as it was for a day, then reverted to normal. When 
the mother was not taking the oil, the child, which is now over five months old, 
never had anything but a perfectly normal stool. 

SUMMARY 

1. The most suitable routine dosage of ether-extracted or cold-pressed 
wheat germ oils of the type with which we liave worked proved to he 
12 dr. inside of the first twenty-four hours of treatment, followed by at 
least 1 dr. each day. Tlie dosage varied with individual requirement, 
llie quality of the oil used, and the stage of pregnancy. 

2. A state of liypovitaminosis E appears to be relativelj’’ common 
among the pregnant women of this country. 

3. Enormous doses of wheat germ oil seem to produce no untoward 
symptoms. 

4. Of 39 women requiring huge doses of wheat germ oil, 28 wei’c 
Inqiothyroid eases. 

5. Six instances of idiosyncrasy to wlieat germ oil arc recorded. 

In view of the recent report by llowntroe and others (Am. J. 

Cancer 31 : 359, 1937) on the sarcogenic properties of crude ether- 
cxlracted wheat germ oil in rats, it .should be pointed out that our .study 
of patients treated Avith wheat germ oil was begun nearly fotir yeans ago. 
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we were able in three patients to render the patient’s blood serum free 
of this antiproteol3’tic factor b.y means of the administration of thju’oid 
extract alone. 

IDIOSYNCRASY 

We have seen five adult patients and one infant who have evinced 
signs of sensitivity to wheat g'erm oil. 

One patient was a case of chronic asthma and recurrent hay fever, veiy liighly 
allergic to nianj' plant and animal proteins. In the course of routine tests done 
some years before she had been found sensitive to wheat. On three occasions a 
massive dose of ether-extracted wheat germ oil controlled threatened abortions and 
a maintenance dose of 4 dr. of the oil was required each day for a fortnight. With 
each compulsory return to the medication she developed increasing flatulence with 
nausea and vomiting. A period of one month elapsed during which no oil w'as 
administered. Wlien it was given again, the above-mentioned sjmiptoms were more 
marked than ever and very distressing. It was found necessary to discontinue the 
wheat germ oil therapj' for a time, at least, and use one of the concentrates on the 
market. This produced less flatulence but stiU there was a great deal of it. She 
experienced the same generalized cutaneous "pricking” sensation with the con- 
centrate as with the oil, and remarked that she had experienced this curious cutaneous 
sensation after the ingestion of certain foods, such as onion, to which she is allergic 
also. She chose to return to the oil therapy but this time a cold-pressed oil was 
used. Three weeks later, generalized pruritus forced her to stop. Near the end 
of her pregnancy, albuminuria and a rising blood pressure compelled her to return 
to the cold-pressed oil therapy. At once her nausea and e.xtreme abdominal dis- 
tention returned, rendering her so constantly uncomfortable that again the oil was 
discontinued. Labor was induced satisfactorily. 

Another patient seen recently was a woman aged sixty years whose menopause 
developed six years ago. For the past three years she had had intense vaginal 
pruritus and vaginitis. The vaginal mucosa was raw, red, and acutely tender. No 
complicating parasitic infection nor glycosuria could be discovered. As a blood test 
revealed an excess of the estrogenic antiproteolytic factor she was given thyroid 
extract in the hope that it would remove the estrogenic substance from the blood. 
However, she proved intolerant of such therapy, for it produced tachycardia, pal- 
pitation, sweats, and insomnia. Then she was given ether-extracted wheat germ oil 
in the usual massive dose and carried along on 2 dr. each day. All her pruritus 
soon ceased and the raw red vaginitis disappeared in about four days. She re- 
mained improved for about two months, except for a monthly exacerbation of her 
pruritus for a period of approximately five days on each occasion. At the end 
of that time she had a bout of influenza and stopped taking her wheat germ oil 
while taking a good deal of other medication. When she returned to it, she expe- 
rienced a sensation of intense "waves of heat” spreading all over her body and 
promptly displayed a generalized urticarial skin eruption. This was ascribed to 
strawberries, although that fruit had never affected her similarly before. She 
stopped her wheat germ oil therapy and promptlj’ lost her sensations of heat and 
her rash; returning to treatment with cold-pressed wheat germ oil at once brought 
back her Lvo complaints of heat and urticaria. At present she is unable to con- 
tinue the use of wheat germ oil and her vaginitis is as troublesome as ever. We 
attempted to have this patient tested for sensitivity to wheat but this has been 
refused, and she has sought other medical advice. 

The third ease was a primipara, thirty-one years old. There was no family nor 
personal history of allergic sensitivity. She gave a history of poor heat tolerance 
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ipRIOIl to the discovery of insulin, agreement was uniform tliat preg- 
nancy constituted a dangerous and undesirable complication of 
diabetes mellitus. The literature before 1923 is fiUed with discussion 
and case reports concerning the harmful effect produced by pregnancy. 
Few diabetic women bore children (jiregnancies in 2 per cent, 5 per cent, 
6 per cent of diabetic women of childbearing age as reported by Skipper, 
Van Noorden, Lecorche), but when a patient did become pregnant her 
diabetes became more difficult to control, she was very likely to develoj) 
acidosis and her chances of surviving the pregnancy were much less tlian 
for normal women. The likelihood of obtaining a liveborn infant capable 
of surviving the neonatal period was less than 50 per cent. The cause 
of the high fetal death rate was due to many factors. Spontaneous abor- 
tions in the early months were attributed to an abnormal endometrium, 
to variations in maternal blood sugar or to ketosis. Tlierapeutic abor- 
tions were necessitated by increased difficulty in controlling the blood 
sugar level in the presence of pregnancy. Hydramnios was a frequent 
occurrence (12 of 66 pregnancies in diabetes collected from the litera- 
ture by Williams in 1909) and was usually associated with death of tke 
fetus (83 per cent of Williams’ 12 cases). The excessive development 
which frequently occurred if the fetus survived until term was ]'es])on- 
sible for a greater incidence of intracranial injury than occurs in infanfs 
of normal size. A higher incidence of malformations in infants born 
of diabetic mothers was reported by Joslin, but lias not been eorroboJ'aied 
by other investigators. Ketosis and abnormal products of melabolism 
circulating in the mother’s blood were regarded as frequent causes of 
intrauterine death. Hypoglycemia after birth, caused by an overly 
active fetal pancreas, developed in response to low maternal panci’catic 
function, was considered a frequent cause of death in the early neonatal 
period. 

One of the first largo scries of cases of pregnancy in diabetes mellitus collected 
from the literature was reported by Williams in 1909. In this group of CO preg- 
nancies, 57 occurred in diabetic women and the first symptoms of diabetes developed 
after conception occurred in 9. Contrary to more recent observations the mortality 
was higher in the latter group than in the first. Of the 9 patients with the onset 

•This work has Jnen pai-tirillv- con'liiotefl iinclor a nrant from tlie Douclas .Smllli 
Fminilation for :Mcrt!cal Kcsearcli of ll.e Unlx-enilty of Oiicano. 
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For tlie first two and one-lialf 3'^ears, an etlier-extracted oil was used, 
since that only a cold-pressed oil. Of the 127 patients one has developed 
malignancy. She revealed chorionepithelioniatons change in what was 
grossly an hydatid mole found ten months after the termination of a 
pregnancy in -wliicli she had been given an ether-extracted Avheat germ 
oil in small doses for the final six weeks. 

Rovmtree’s report suggests a certain species specificity in the rat for 
his oil-produced tumor. He and his colleagues did not find such tumors 
produced with cold-pressed wheat germ oil. kloreover they found the 
tumors developed in the susceptible species only upon administration of 
oil contaming sediment and when the oil was given m doses enormouslj’' 
greater in proportion to weight than have ever been fed to human beings. 
As rancidity, which rapidly destroys vitamin B, did not affect the sarco- 
genic power of their oil, it appears that the vitamin itself cannot be 
blamed for the production of the neoplasms. 


REFERENCES 

(1) Watson, E. M., and Tew, IF. P.: Trans. Am. Assn. Obst., Gynec. & Abd. 
Surg. 48: 189, 1935. (2) Evans, E. M.: J. A. M. A. 99; 469, 1932. (3) JnMsz- 

Sohaffer, A.: Ergebn. d. inn. Med. u. Kinderh. 45: 129, 1933. (4) Sjore, E.: J. 

Biol. Oliem. 63: 211, 1925. (5) Gierliake: Arch. f. Gjaiak. 156: 348, 1933. (6) 

Vogt-Miller, P,: Acta obst. et gynec. Scandinav. 13: 219, 1933. (7) Slmte, E. V.: 

J. Obst. & Gynec. Brit. Emp. 42: 74, 1936. (S) Idem; Ibid. 42: 1071, 1935. (9) 
Idem: Ibid. 42; 1085, 1935. (10) Idem: Ibid. 44: 253, 1937. (11) Bacharaoh, 
A. L.: Manufacturing Chemist 7: 395, 1936. (12) Moncrieff, A.: Lancet 1: 36, 

1936. (13) Thatcher, L.: Ibid. 1: 20, 1936. (14) Ayad, E.: Ibid. 1: 972, 1936. 
(15) BaJcer, A., and Wright, M.: Lancet 1: 605, 1936. (16) Jeans, P. C., and 
Zentmire, Z.: J. A. M. A. 106: 996, 1936. (17) FalJc, G., Gedda, E. 0., and 
Gothlin, G. F.: Skand. Arch. f. Physiol 65; 24, 1933. (18) Sure, B.: Arlr. Agric. 

Exp. Station Bulletin, No. 250, 1930. (19) Vogt-Miller, P. : Acta Path, et Micro- 
biol. Scandinav. 12: 115, 1935. (20) Van Earn, W. M-: Endocrinology 17: 

152, 1933, (21) TFeicJiert, C. K., and Boyd, B. W.: Anat. Bee. 58: 55, 1933. (22) 
Benassi, M.: Monitore Endocrinol. 1: 145, 1933. (23) Slmte, E. V.: Am. J. 

Obst. & Gynec. 33: 429, 1937. 


Hees, E,: Ascending Trichomonas Vaginalis Infection, Gynec. et obst. 34: 191, 

1936. 

Trichomonas vaginalis locally infects the vagina. Without appropriate specific 
therapy, however, a progressive ascending infection of the genital tract ensues with 
the flagellates following the endometrium and the endosalpinx, or the lymphatics. 
Such upper genital tract infection rarely causes temperature elevations higher than 
39“ C. 

Pelvic abscesses caused by trichomonas vaginalis are not rare. They are character- 
ized by extensive and very dense adhesions. The histologic picture in adnexal disease 
caused by trichomonas vaginalis is not specific and resembles tliat seen in chronic 
purulent salpingitis. 

The author states that by microscopic examination and by culture it lias been 
possible to determine the presence of trichomonas in human sperm, endometrium, 
chronically inflamed tubes, ovarian cysts, the peritoneum, the blood stream of patients, 
and the viscera of the fetus. 
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there were 5 abortions, including 2 therapeutic, but does not give the number of live 
births. He has collected 238 cases from other authors in ■which there 'were only 
114 infants alive three days postpartum (50 per cent). There were 8 maternal deaths 
during the puerperium, 17 within one year and 19 up to three years, making a total 
of 14.2 per cent. 

Joslin’s series of cases (1935) is the largest reported by a single investigator 
since insulin has been available and consists of 122 pregnancies in which the outcome 
is known. In only 57 per cent of the cases did the fetus survive. If 13 therapeutic 
abortions are excluded, the percentage rises to 70 per cent (live births 70, stillbirths 
19, miscarriages or abortions 19, therapeutic abortions 13, ectopic pregnane}' 1). 
In 73 patients under Joslin’s immediate care the number of live births is C8 per 
cent, or 75 per cent if 7 therapeutic abortions are excluded. The maternal death 
rate of 5 per cent is the same as in the pre-insulin era but the cause of death has 
changed from diabetic coma to obstetric complications. He believes that cesarean 
section in the early part of the eighth month is the ideal method of delivery. 

Since the opening of the present Chieago Lying-in Hospital at the 
end of May, 1931, until Oet. 1, 1936, 16 pregnancies in 15 women having 
proved diabetes mellitns have been observed. There have been a total 
of 14,464 deliveries during this period, making an incidence of approxi- 
mately one in every 900 deliveries. Eleven women had iiad symptoms 
of diabetes for at least two years before the onset of pregnancy, in three 
it developed during the course of the pregnancy, and in one case the 
time of onset was unlmown. There was only one maternal death (6.6 per 
cent) . This occurred in a woman admitted to the hospital in coma, who 
had had no prenatal care and who died undelivered a few hours after 
admission. There were 11 infants (68.7 per cent) alive at the end of 
the neonatal period. The fetal deaths were due to one therapeutic alior- 
tion performed because of the acidosis produced by hj'peremesis gravida- 
rum; to one delivery of a macerated stillborn infant in a woman with 
poorly' controlled diabetes; one prematui’e onset of labor at tliirty-one 
weeks due to an unlmovTi cause in which the infant succumbed six liours 
after delivery, one death of an undelivered infant, and to one deatli of an 
infant showing evidence of antenatal pneumonia as a result of premature 
rupture of the amniotic membranes. 

In general, the age wlien pregnancy occurred is .slightly greater than 
usual, the average age in this group being tliirty yeai’s. Seven women (50 
per cent) showed evidence of toxemia, 5 having relatively mild .symptoms 
and 2 having veiy severe .symptoms. Delivexy was natural or aided by 
low forceps in 7, accomplished by cesarean section in 5 ; one patient died 
undelivered and one was sub.iecled to a therapeutic abortion. In the 5 
patients delivei’cd by ce.sai’ean .section the diabetes was considered .sulTi- 
ciently severe to warrant stex-ilizing the patient at the same time. 

The mean weight of the infants delivered at term was 3,935 grn., and 
the sexes were equally divided. There wore xio fetal malformations. 

Tlic patients were all carefully observed du)*ing pregnancy and were, 
with one exception, very cooperative. The one patient who was delivered 
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of diabetes during tlie pregnancy’ 3 died in coma shortly after labor, 2 died of coma 
at one and at four months later, 2 died of malignant tumors shortly after labor. 
Death from diabetes occurred in 55 per cent. Only 3 infants survived, two from 
mothers who also survived and one from a patient who died of a brain tumor. In 
the 26 patients (57 deliveries) in whom diabetes was present before conception the 
mortality during the puerperium was 25 per cent, during the next two years 20 per 
cent, with a fetal mortality of 49 per cent. Ten of these patients had more than 
one pregnancj', 6 being apparently entirely unaffected by repeated pregnancies. 

Joslin observed 130 pregnancies occurring in diabetic women before the insulin 
era. Seventy-one per cent of those proceeding to term, in whom the outcome of 
the pregnancy was known, resulted in liveborn infants. However, from a total of 115 
pregnancies (the outcome was unknown in the other 15) there were obtained only 
57 live infants (50 per cent). There were 23 stillbirths, 23 abortions and miscar- 
riage.s, 5 therapeutic abortions, 7 deaths because of deaths of undelivered mothers. 
The maternal mortality is given as 5 per cent, all deaths being due directly to 
diabetes. 

Since the advent of insulin man.y more cases liave been reported in 
wliich diabetes complicates pregnancy. 

Fischer believes this indicates that more diabetic women are becoming pregnant. 
This belief is supported by Skipper’s figures which show that of 367 married diabetic 
women under forty-six years of age only 2 per cent of 190 observed prior to 1922 
were pregnant, while 15 per cent of 177 observed since 1922 were pregnant. In spite 
of the fact that early diabetes is probably recognized more frequently than it was 
in the past, these figures show that the fertility of a diabetic woman is probably 
increased by insulin. 

Wilder and Parsons (1928), in their study of the effect of pregnancy on diabetes, 
state that in their experience no patient is permanently harmed by pregnancy if 
the disease is properly treated. They report 9 cases of pregnancy in diabetes with 
6 living children (665 per cent). The deaths include one infant stillborn at term in 
a case of neglected diabetes, and 2 abortions at two and seven months from co- 
incidental causes. There was no maternal mortality. An investigation of 51 pub- 
lished case histories from 1923 to 1928 shows 57 per cent living babies with a maternal 
mortality of 13.7 per cent (7 deaths). 

Skipper (1933) reports 37 pregnancies in 33 women with a fetal mortality of 
40.5 per cent (including 3 therapeutic abortions), with no maternal mortalitj’' during 
labor or the puerperium and with but one death inside of two years. His figures, 
collected from the literature on 136 pregnancies in 118 women, show a fetal death 
rate of 45.2 per cent (abortions, stillbirths, neonatal deaths) and a maternal death 
rate of 9.3 per cent during pregnancy or the puerperium, with an additional 3.4 per 
cent dying witliin two years after delivery. 

Eonsheim, between 1920 and 1933, observed 36 pregnancies in diabetic women with 
only 13 live births (36 per cent), the deaths including 8 therapeutic abortions, 13 
stillbirths, and 2 miscarriages. There was only one maternal death. He states that 
uncontrolled diabetes invariably results in miscarriage, premature birth, or death 
in utcro a few weeks before term. Cesarean section a few weeks before term may 
occasionally be indicated in the interest of the patient. 

Duncan and Fetter (1934) report 6 pregnancies in 5 diabetic women with no 
fetal or maternal mortality. 

Eramer (1935) in 17 patients with 20 pregnancies observed no maternal deaths 
during pregnancy or the puerperium and only one within two years. He states 
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of a macerated infant found it very difficult to adhere to an accurately 
planned diet because of financial embarrassment. With the exception 
of two patients insulin was given during all or the greater part of the 
pregnancies, 

DISCUSSION 

Since the advent of insulin the entire management of diabetes has 
changed. It is no longer invariably fatal even when the onset of the 
disease is in childliood. The surgical risk to the patient iias been mark- 
edly lowered, and the average diabetic patient who follows the advice 
of a competent physician has a life expectancy not greatly below that 
of the nondiabetic individual. The diabetic patient’s reaction to preg- 
nancy must necessarily also be modified by the present accessibility of 
insulin. 

The varying nutritive requirements during pregnancy make it impera- 
tive that a diabetic patient be more closely supervised than is otherwise 
necessary. If her blood sugar level is not constant^ controlled by diet 
and insulin, her outlook is no better than it would have been in the pre- 
insulin period. Hyperemesis gravidarum may make it impossible to pre- 
vent acidosis in a diabetic patient and is a more serious complication 
than in a nondiabetic. This is one of the few conditions in diabetes in 
which therapeutic abortion may be necessary. 

The published opinion of various writers differs as to the possible 
effect of pregnancy on the mother, but from a careful study of many 
of the cases reported, it seems warranted to draw the following con- 
clusions. Pregnancy constitutes an additional strain on an organism al- 
ready handicapped by an abnormal sugar metabolism. As in any dis- 
ease, unnecessary additional factors constituting in themselves a risk 
to the patient are to be avoided if possible. For this reason, if no other 
conditions are taken into account, pregnancy is to be avoided. If, on 
the other hand, the patient is anxious to bear children and is able to have 
her dietarj'- and insulin requirements carefully controlled, there is no 
evidence to indicate that slie will be certainly and permanently harmed 
by the pregnancy. Death from coma, which was the usual cause in pre- 
insulin days, is extremely uncommon. (Joslin observed none in 138 
pregnancies.) There is a slightly greater risk of toxemia or eclampsia 
occurring, for the incidence is higher in diabetic than nondiabetic pa- 
tients, but appropriate treatment may be instituted. Here, as in all 
patients, careful observation and the diseoveiy of tlie impending toxemia 
is the important factor in preventing casualties. 

Tlie number of fetal deaths in the series of eases compiled from the 
literature remains high (see Table II). This is partly due to the in- 
clnsion in the statistics of all abortions and miscarriages both uninten- 
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to the increased amount of available food material occasioned by the 
maternal hj^’perglycemia. Fischer (1935), in analyzing birth weights of 
49 infants born of diabetic mothers prior to 1922, found 26 (53 per cent) 
weighing over 4,500 gm. In 31 infants born of diabetic mothers treated 
with insulin, there were onlj’" 5 which weighed 4,500 or more grams (16 
per cent) . In none of the patients was pregnancy prolonged. (Kaern, 
in analyzing 26,644 unselected births, found an incidence of only 0.92 
per cent with a birth weight over 4,500 gm. and in half of these the 
period of gestation was over 291 days.) In all infants over 4,500 gm. 
the death rate is considerablj^ higher than in those whose weight is within 
normal limits. 

Hypertrophy of the islands of Langerhans in the fetal pancreas, 
caused bj’’ insufficiency of maternal insulin, has been reported by several 
investigators (Gordon, Heiberg, Skipper, Dubreuil and Anderodias, 
Feldman, Ambard, Wiener). Whether or not insulin passes through 
the placenta into the maternal blood stream and thereby partially com- 
pensates for the lack of insulin in the maternal organism has not been 
definitely proved. The hypothesis that after birth the excess of insulin, 
no longer being able to escape through the placental circulation, is suffi- 
cient to cause hypoglycemia and death of the fetus is an interesting pos- 
sibility. It is almost impossible to estimate accurately the island tissue 
in the fetal pancreas. In one case discovered by us in routine autopsy 
investigation, the fetal pancreas was composed largely of islands, all of 
which were several times the normal .size. The infant succumbed from 
pneumonia and the mother showed no evidence of diabetes. 

Positive knowledge as to the cause of death in the infants born of 
diabetic mothers is still lacking. This is partly because any investi- 
gator has the opportunity of studying only a limited number of cases, 
and partly because the cause of death is largely from physiologic dis- 
turbances and does not produce demonstrable pathologic lesions. 

As the general care of the diabetic patient is improved, the fetal death 
rate will decrease correspondingly. The diabetic woman’s chances of 
becoming pregnant, of having an uneventful pregnancy and delivering 
a normal child have been gi’eatly increased by the use of insulin. The 
more nearly normal her metabolic -processes can be made the more 
normal will be her course and the belter the ])rognosis both for her 
health and that of the infant. 

CASE HISTORIES OP PREGNANT DIABETIC WOAIEN I’REATED AT THE CHICAGO 

LYING-IN HOSPITAL 

Cask 1. — (47GGS) Patient, aged twcnty-.co^'cn, para i, gravida ii. Normal preg- 
nancy in with tir.^f .‘symptomH of diabetes in 102G. Insulin requirement both 

before and during pregnancy varied greatly from time to time with a nmximuiri 
do?o of 70 nnit.s daily. Delivery at term of a ."I.OIO gm. female infant by ee.carean 
Fcction -^vith accompanying pterilizatioii Nov. 0, 1031. Complication: moderate 
hypertension. Mother and infant di.^charged in good condition. 
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tional and therapeutic. Adair and other investigators have found thaf 
among women in general approximately one-third of all pregnancies end 
in abortions. The incidence is not greater than this in diabetes, so al- 
though we may in this group ascribe a reason for the abortion where 
ordinarily it is very difficult, tlie incidence in general is no liigher than 
among ivomeii in tlie nondiabetic group. 


Table II. Published Maternal and Petal Mortality Bates in Diabetes 
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1935 
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43.0 
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Chicago Lying-in Hospi- 

1936 

15 

16 
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tal (present series) 
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'Includes abortions botli spontaneous and therapeutic, stillbirths and deaths dur- 
ing neonatal period. 

tCases collected from the literature by the author. 

^Cases observed prior to the use of insulin (1922). 

=Cases observed from 1922 to 1935. 

If the deaths of previable fetuses are excluded in the Chicago Lying-in 
series, there are only 3 deaths in 14 pregnancies, a mortality rate of 
21.4 per cent. In 81 patients luider Joslin ’s immediate care, 88 per cent 
of infants delivered at term were liveborn. 

In the infants surviving until term the outcome depends largely on 
the degree to which the maternal diabetes has been controlled. If the 
patient’s urine has been kept relatively sugar-free by diet and insulin 
and acidosis lias not occurred, a live-born infant, within normal limits 
of size, will probably be delivered naturally. If the diabetes has not 
been controlled, the outlook is the same as it was in the pre-insulin era; 
the infant may succumb before deliverj'- and may show maceration of 
varying degree, it may attain an abnormal size and die as a result of 
birth trauma, or it maj’- be apparently normal at the time of delivery 
and succumb soon afterward. Death shortly before labor is iirobably 
due in the majority of eases to transmission from maternal to fetal cir- 
culation of abnormal metabolic products which interfere with the normal 
physiology of the infant. Abnormal size of the infant is believed due 
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nancy. Medical induction followed by delivery at term (Dec. 3, 1934) by low forceps. 
Male infant, weight 3,470 gni. Complication: mild toxemia. Mother and infant 
discharged in good condition. 

Case 9. — (29871) Patient, aged thirty, para iii, gravida vi. Normal delivery in 
1924 of 3,600 gm. infant, in 1926 of 3,150 gm. infant, in 1931 of 4,300 gm. infant; 
2 unintentional abortions. Onset of diabetes in 1927, with dietary regime followed 
only moderately well since then; insulin requirement variable with maximum of 50 
units. Delivered at thirty-eight weeks’ gestation by cesarean section on Mar. 28, 
1935. Sterilized. Infant normal, weight 3,925 gm. 

Case 10. — (125560) Patient, aged twenty-nine, para 0, gravida i. Glycosuria 
accidentally discovered in 1925, disappeared on slight modification of diet and did 
not reappear until Dec. 19, 1934, when patient was three months pregnant. Diet 
of protein 60, carbohydrate 150, fat 100 and 15 units of insulin was sufficient 
to prevent glycosuria. Delivered naturally Apr. 22, 1935, at thirty-one weeks’ gesta- 
tion. Infant died after two hours. Autopsy showed prematurity, slight hyperplasia 
of islands of Langerhans, Weight 1,820 gm. 

Case 11. — (74337) Patient, aged thirty-five, para i, gravida ii. Delivered one 
normal infant, date unknown. Onset of diabetes in 1932, controlled by diet and 
an average of 20 units of insulin. This was increased to 45 units by the thirty- 
second week of pregnancy, 70 units in the last four weeks, 60 units at term. De- 
livered by cesarean section Jan, IS, 1936. Sterilized. Normal female infant, 
weight 4,320 gm. 

Case 12. — (1312) Patient, aged thirty-four, para 0, gi'avida i. Under observa- 
tion of medical department since onset of diabetes in 1932. De.spite a strict diet 
the insulin ranged from 20 to 90 units. She became pregnant in November, 1935, 
and had such marked nausea and vomiting that acidosis developed. Because of flic 
difficulty in controlling the diabetes in the presence of the complications of preg- 
nancy a partial hysterectomy was performed Peb. 13, 1936. Discliarged with 
diabetes well controlled. 

Case 13. — (146114) Patient, aged twenty-two, para 0, gravida i. Onset of symp- 
toms during pregnancy. Placed on strict diet. Insulin required until last month of 
pregnancy. Delivered with aid of low forceps Apr. IS, 1936, of a normal male infant 
weighing 3,665 gm. Mother and infant discliarged in good condition. 

Case 14. — (145185) Patient, aged seventeen, para 0, gravida i. No symptoms of 
diabetes; during pregnancy urine showed 1+ to 4-f sugar, during last two weeks sugar 
in urine glucose tolerance tests both before and after labor indicated true diabetes. 
Delivered with aid of low forceps August 13. Normal male infant, weight .3,330 gm. 
lilother and infant discharged in good condition. 

Case 15. — (158861) Patient, aged thirty-.rix, para iii, gravida iv. Three un- 
intentional abortions at throe to four month.s, 1932, 1933, 1934. First .«ymptorns 
of diabetes in 1933; followed a diet and took approximately 35 units insulin daily 
for two years. During the last year has had no insulin, has not followed a diet and 
when urine has been tested was usually 4+. During last two months of pregnancy, 
when patient consulted clinic, urine was .sugar-free on only mildly re.ririctcd diet. 
Patient admitted in first stage of labor, membranes having ruptured seventy-two 
hours before onset of labor. Fetal heart tones absent on admission. Delivered 
.Sept. 1, 193(), by podalic version and extraction and embryotomy because of uterine 
inertia. Autopsy e.xamination of the fetus failed to show any abnormality excej.t an 
infiltration of polymorphonuclear leucocytes into the lung. Weight 3,510 gm. 
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Case 2. — (59732) Patient, aged twenty-three, para i, gravida ii. Pregnancy in 
1929 complicated by eclampsia vdth spontaneous delivery of thirty-seven weeks’ fetus 
which died shortly after delivery. First symptoms of diabetes occurred six months 
later since which time she has been on a moderately restricted diet and an average 
of 50 units of insulin daily. Insulin requirement varied practically none during 
pregnancy. She was given a five-hour test of labor at term but since progress was 
not satisfactory she was delivered by cesarean section with accompanying sterilization 
on Aug. 26, 1932. Infant, male, 4,550 gm., normal. Complications: yeast infection, 
hydramnios, severe preeclamptic toxemia. 

Ca.se 3. — (55029) Patient, aged thirt}', para 0, gravida i. Onset of diabetes in 
1927, controlled by diet and an average insulin intake of 30 units daily. When six 
months pregnant, insulin requirement was 90 units daily, at time of delivery 45 
units. Delivered naturally June 30, 1932. Normal female infant, 4,015 gm. Mother 
and infant discharged in good condition. 

Case 4. — (65599) Patient, aged thirty-six, para iii, gravida iv. Pregnancies in 
1917 with 3,800 gm. liveborn infant, 1926 Avith 5,800 gm. stillborn infant, 1930 with 
4,500 gm. liveborn infant. Onset of diabetes in 1923. Disease controlled largely by 
diet with onlj’- occasional use of insulin. First seen Aug. 17, 1932, when four 
months pregnant. Impossible to control diabetes adequately because of lack of co- 
operation of patient. Delivered naturally of a 3,945 gm. macerated female infant 
on Feb. 19, 1933, 

Case 5. — (97804) Patient, aged thirty-six, para iv, gravida vi. Four normal 
liveborn infants; 1913, 2,700 gm.; 1916, 4,500 gm.; 1918, 3,600 gm.; 1922, 3,500 
gm.; unintentional abortion at six weeks in 1933. First sjmptoms of diabetes in 
July, 1932, controlled by diet until July, 1933 when started taking SO units of in- 
sulin; 65 units in January, 45 units in February, none by the end of March. De- 
livered naturally Apr. 18, 1934. Normal female infant, weight 4,000 gm. Insulin 
requirement 15 units daily folloAving deliA'erj' until became pregnant again. At 
eight months required 60 units, at nine months 25 units, at time of delivery none. 
Delivered on Nov. 8, 1935, by cesarean section. Sterilized. Normal male infant, 
Aveight 4,685 gm. Complications of both pregnancies: S 3 q)hilis, obesity, hj'perten- 
sion; of the second only, preeclampsia, yeast vaginitis. 

Case 6. — (106230) Patient, aged thirty-eight, para i, gravida vii. One normal 
delivery of 5,000 gm. liveborn infant in 1915 followed by 5 unintentional abortions. 
First seen June 14, 1934, when sugar was discovered in the urine. Sugar tolerance 
curA'e shoAved presence of diabetes mellitus. Blood sugar was controlled by diet of 
carbohydrate 110, protein 65, fat 100 without the use of insulin. Delivered 
naturally at term on Aug. 16, 1934, of a 3,610 gm. normal female infant. Complica- 
tion: mild toxemia. Mother and infant discharged in good condition. 

Case 7. — (112772) Patient, aged twenty-two, para i, gravida ii. One normal 
delivery in 1931. First seen on admission to the hospital when six months pregnant 
Sept. 20, 1934, with history of continuous vomiting and absence of fetal move- 
ment for five daj’s. Blood chemistry on admission was nonprotein nitrogen 107, 
chlorides 438, sugar 322, CO, combining power 25 A’olumes per cent. Diagnosis 
made of diabetic coma. Died undelh-ered tAA'entj'-four hours after admission. Had 
had no prenatal care and there had been no previous diagnosis of diabetes. Au- 
topsj’ confirmed diagnosis. 

Case S. — (99543) Patient, aged twenty-six, para 0, gravida ii, one unintentional 
abortion in 1930. Onset of diabetes in 1928 ; controlled by diet and an average of 
10 units of insulin daily. Tolerance remained practicallj’’ stationary during preg- 
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Pig'. 1. — Articulatio sacroiliaca of a 'wenty-seven-year-old woman who had had 
2 children. Note the formation of marginal exostoses at the terminal parts of tills 
joint Hemorrhage has occurred In the joint cavity. (From Lang, P. J. and Hasl- 
hofer, Li. : Changes in Symphysis Pubis and the Sacro-iliac Articulations as a Result 
of Pregnancy and Childbirth. Arch. Surg. 2.'>: 870, 1932. Courtesy of Archives of 
Surgery.) 


it? 








Vijj o — Symphv.‘?is pubis of .a flfty-two-ycar-old woman who had had 
The formation of a T-.slmped cleft i.s seen. (From Lang, F, J. and Iln.slhofcr, L- 
see above. Courte.sy of Archives of Surgerj*.) 
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A EOENTGENOGRAPHIC >STUDY OP THE SUPERIOR 
STRAIT DURING PREGNANCY 

Preliminary Report 

Donald J. Thorp, M.D., and Thomas Lough, A.M., R.T., 

Seattle, Wash. 

(From the Obstetrical and Badiological Departments, Swedish Eospital) 

F or many years it has been recognized that relaxation of the pelvic 
joints occurs during pregnanc3L The Hippocratic theory of “dis- 
junctio pelviea” ivas, perhaps, the vanguard of this recognition. 
Throughout the ages this phenomenon was intermittently a pivot of 
controversj^ and, indeed, Francois Mauriceau in the seventeenth cen- 
tuiy refused to concede the point. 

More recent years have brought out new substantiation of what was 
once only theory. Roentgenography as applied in obstetrics has played 
an important part in reactivating an interest in the mobility of the 
sj^mphysis pubis and the sacroiliac articulations during pregnancy. 
It has been demonstrated that cj’^st formation, fissure formation, and 
hemorrhage into the joint ea-\dties do occur in the articulations of the 
pelvis during pregnancy or labor. However, in a large series of 
obstetric patients, managed properly both antenatally and intranatally, 
one does not frequently observe sjmiptoms and signs postpartum which 
are attributable to changes in the symphysis pubis or in the sacroiliac 
joints. The investigations of Lang and Haslhofer prove, however, that 
“changes in the sacroiliac joints mu.st be considered oecasionallj^ as 
a cause of the backache so frequent in jiregnant women and in those 
who have had manj^ labors.’^ 

The predominant opinion holds that there is a widening of the 
pubic articulation and a concomitant separation of the sacroiliac 
articulations. 
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symphysis pubis and the (2) depression below the fifth lumbar vertebra, i,e., the 
upper angle of the Michaelis rhomboid. Thoms measures from "a point on the 
anterior surface about 1 cm. below the upper and anterior border of the symphysis.’' 
We have found by careful check upon the skeleton that the midpoint upon the 



Fig. 3. — Patient in semisitting position, back arched forward by use of sandbag, 
thus bringing the plane of the inlet into tlie horizontal. 


Fig. -1. — Centimeter 


le.ad grid on tripod with adjustable logs. Sliding vertical scale 
for measuring height of symphysis pubis. 


superior border of the symphy.sis is well within con.stant ncciiracy for determining 
the true conjugate by x-ray. This has the advantage of ea.sy identification at any 
time during pregnancy without danger of error in any given sol of determinations. 

Before, or at the time of, the fir.st picture the dopre.=sion below the fifth lumbar 
spinous process is located and a small wheal of India ink is injected intradennally. 





THORP-LOUGH: STUDY OP SUPERIOR STRAIT DURING PREGNANCY 267 

Abramson, , Sumner and Wilson state that the average increase in vidth of the 
symphysis during pregnancy is 7 or 8 mm. while the maximum is 12 mm. They 
believe the greatest increase at the symphysis occurs between the fifth and seventh 
months of pregnancy. Likewise these investigators conclude that no increase in 
the separation of the symphysis takes place during labor. 

Eeis, Baer, Arens, and Stewart were unable to demonstrate in 80 consecutive 
cases, by roentgen examination, any change in the pubic articulation during preg- 
nancy, thus taking issue with Abramson, Sumner, and Wilson. They conclude 
that anj^ increase in the span of the pelvic articulations takes place only during 
labor. 

Hisaw has demonstrated the presence of a hormone in lower animals which, if 
injected into virgin guinea pigs, will produce relaxation of the pelvic ligaments. 
This is, according to Hisaw, a special fraction of the corpus luteum hormone which 
he named “relaxin. ” We maj’’ therefore conclude, as a basis for this study, that 
regardless of the time at wliich separation occurs it nevertheless does take place. 

We have inquired as to whether or not this established widening of 
the joints occurs before labor starts and also whether or not it might 
favorably influence the outcome of labor especially in contracted 
pelves. Many an obstetrician has been impressed with the sponta- 
neous delivery of a child through a superior strait which, in early 
pregnancy, .proved by mensuration to be abnormally small. Many 
have recorded after the first examination and pelvimetry such notes 
as: “generally contracted pelws; probable cesarean section,'' only 
to be surprised at the ease and rapidity with which the patient 
delivered. 

Since there is relaxation of the symphysis pubis and the sacroiliac 
joints sometime antenatally, is it sufflcient to enlarge the pelvic girdle 
enough to convert potentially difficult labors into easj^ ones? 

We are able to answer this question at present only with respect to 
the possible changes Avhich take place prior to the onset of labor. 
Subsequently we shall attempt to make similar determinations during 
labor. 

This preliminary report is based upon measurement of the inlets of 
25 women. No selection as to age, parity, or constitutional type was 
made. No study was undertaken, however, later than the sixteenth 
week of pregnancy. Our method is a modification of the Thoms tech- 
nique of “applying roentgenometric methods of diagnosis to the prob- 
lems of pelvimetiy.” Wliile Thoms, Jarcho and others have established 
the most accurate method of taking simple pelvigrams, this study 
involves making two radiographic determinations on each patient: 
one early in pregnancy and another, under identical technical con- 
ditions, near term. Such a dual technique obviously opens the way 
for errors and both exposures on each individual patient must be 
identical in all conditions as is humanly possible. 

METHOD 

Our teclmique consists first of permanent localization of landmarks in each 
patient. These points are the (1) central point of the superior margin of the 
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is made as usual tlirougli this grid to imprint the. dots upon the film making certain 
that the s-ray tube has not been moved since its. adjustment for the radiograph 
of the patient. 

Eadiograph time of exposure varied with the patient. In the early pregnancy 
films two to three seconds was sufficient, but the films taken at term required four 
to six seconds’ exposure due to the great thickness of soft tissue penetrated. All 
other technical factors remained the same with the entire series of patients.* The 
same person (D. J. T.) made all of the adjustments of the patients upon the 
x-ray table and made all of the measurements. This reduced human error to a 
minimum. 


The only pelvic diameters commanding our attention in this study 
Tvere the time conjugate and the transverse conjugate. We have not 
considered the bispinous diameter because the plane of the spines lies 
far enough below the plane of the inlet to admit error due to diver- 
gence of the x-rays. An approximation of this diameter, however, is 
of practical value where it is of serious consideration. 

Figs. 5 and 6 show a typical pair of pelvigrams. The first film was 
taken at fifteen weeks of pregnancy. The second film was secured at 
the thirty-ninth week of gestation! In the earlier detei’mination the 
conjugate vera and the transverse conjugate are 11.5 cm. and 12.5 cm., 
respectively, while in the second radiogram these dimensions are, re- 
spectively, 11.25 cm. and 12.5 cm. Thus, no enlargement in the area 
of the superior strait is demonsti’ated. 

Table I presents actual measurements of the conjugate vera and of 
the transverse diameter in 10 of the 25 women. “A” represents the 


Table I 


PATIENT 

WEEKS OF 

1 DIMENSIONS 

GESTATION 

CONJ. \'EKA 

TRANS. DIAM. 

1 

A 12 

12.0 cm. 

12.0 cm. 


B3G 

12.5 

13.0 

2 

S 

12.0 

11.8 


3S 

12.5 

12.0 

*» 

o 

15.5 

11.0 

11.25 

i 

38.5 

11.25 

10.75 

4 

14.0 

12.0 

14.5 

i 

39.5 

11.75 

14.0 

5 

13 

11.5 

12.25 


39 

12.0 

12.5 

G 

14 

13.0 i 

14.5 


41 

13.0 

14.0 

7 

9 

11.25 

11.5 


41 

12.0 

11.75 

s 

IG 

12.5 

13.0 


37 

12.5 

[ 1.3.0 

9 

15.5 

1.3.0 

13.5 

38 

13.75 

1.3.5 

10 

10 

1.3.25 

13.0 

39.5 

1,3.0 

13.0 

AVEIIAGE-S TAKEN 

11.9 

12.7 

Fl'.OM 25 CASES 

12.0 

12.8 




Potter-Bucky dlfipIirnRrrn ot 30 inches dlsUincc; 
M. A. usin?:' 7C Kvp. 


ictrlc x-rny enuipmf'ni liv.v > / • 

General Electric XP tube with 100 
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With care, this may be done Avithout disfigurement and lias the advantage that 
months later the same landmark exists from Avhich to measure when the second 
film is taken. 

The patient is placed upon the table in a semirecumbent position with the lumbar 
spine arched forward in order to reduce the angulation which the plane of the 



Fig. 5. — Sixteen weeks pregnant. Conjugate vera; 11.5 cm. Transverse conjugate: 

12.5 cm. 





Fig. 6. Same patient as in Fig. 5 ; thirty-nine weeks pregnant. Conjugate vera 
11.25 cm. Transverse conjugate: 12.5 cm. 


inlet makes with the plane of the table surface (Pig. 3). The method of deter- 
mining distances from the symphysis and the posterior landmark is essentially 
that of Thoms and Jareho. IWien the patient has been x-raj'ed and has been re- 
moved from the table, the centimeter lead grid is placed accurately in the same 
position occupied by the plane of the superior strait (Pig. 4). A flash exposure 
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3. Radiographic studies of exactitude reveal no definite and reliable 
increase in the capacity of the pelvic inlet or superior strait. 

4. Erroneous conclusions may be drawn concerning cephalopelvie 
proportion or disproportion from radiograms of the superior strait 
taken with the subject in tlie supine or prone positions. 

5. The possibility of an increase in the dimensions and capacity of 
the superior strait during actual labor is to be studied subsequent 
to this report. 
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Medical-Dental Buh^dino 


DIABETIC OR MYCOTIC WLVOVAGINITIS 
Supplementary Report 

H. Close Hesseltine, M.D., and L. IC. Caaipbell, M.D., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology, The University of Chicago, 
and the Department of Medicine, Bush Medical College) 

I N 1933 a preliminaiy report^ from a study of 21 diabetic (diabetes 
mellitus) patients witli “diabetic vulvitis” indicated that fungi were 
the etiologie agents. At tliat time only impressions were given as the 
number of patients was too small to draw conclusions, but since then 
an additional 37 patients with “diabetic vulvitis” have been studied. 
This gives in all 58 diabetic patients with vulvitis and pruritus. Simul- 
taneously 53 diabetic females without vulvitis and/or pruritus and 38 
“control” individuals were observed, cultured, and tested. Tims the 
grand total is 149, of which 111 were diabetic patients; of the 111 pa- 
tients 97 were adults and 14 preadolescents. The results not onl.y con- 
firm the original impressions but show most convincingly that the 
etiologie agent of “diabetic vulvitis” is usually, if not always, a fungn.s. 
Furthermore, a slight coi-reetion will be made regarding the particular 
type of fungi responsible for this inflammatory process. 

Until 1931, wlKtii Pliips, irc.“f-Dlfiiio, jiiul Borts- pointed out (lint dinbetes is n pre- 
dhsposing factor for .'-'uch infection.'^, the modern American gj'nccologic tcxtbookii 
and other publicationF had not indicated that fungi vere etiologie agents of 
'Llhibetic vulvitiH.” Foreign literature was of tlie Fame tenor. On tlie other hand, 
vulvovaginal myeoFCS were recognized by Mnyer,^ von Winckel,^ JlniiF.-nmnn,® and 
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first radiogram taken and the gestation in weeks. “B’’ represents 
tlie second radiogram and the number of weeks of gestation. 

One-half centimeter, plus or minus, maj’' be accurately allowed for 
error in technic. This is according to Thoms’ experience, and we also 
have found the same latitude permissible in radiographic experiments 
upon the skeleton. This explains the apparent “shrinking” of an 
occasional dimension in the later films. Furthermore, none of the 
numerical increases in the dimensions of the inlet at term can be con- 
sidered actual increases. Certainly one cannot conclude that there 
is an increase of the dimensions of the superior strait during preg- 
nancy which Avill facilitate an otherwise slow and difficult labor. There 
is no exiiansion of the area of the inlet prior to the onset of labor. 

Attention is directed in Fig. 7 to the fallacj’' of taking x-raj'^s with 
tlie patient in the supine or prone positions to secure information 



Pig. 7. — True conjugate on skeleton dra-ss-n to scale. A shows erroneous figures 
(8.78 cm.) with patient in prone position. B shows actuai figures (9.38 cm.) when 
inlet is parallel to table. 


upon the size of the inlet. These ttvo figures were drawn exactly to 
scale. The values inscribed are the actual measurements of the true 
conjugate on a skeleton. Note the orthographic projection of this 
dimension in Fig. 7-A when the subject is supine, and the shortening 
of the projected delineation upon the radiographic film. Fig. 7-B 
represents a true dimensional projection of the conjugate vera upon 
the film and reveals an increase of 0.6 cm. over the fallacious value 
in Fig. 7-A. 

CONCLUSIONS 

1. There has been for many years a supposition that throughout 
pregnancj’- an enlargement of the pelvic inlet occurs. 

2. Relaxation of the so-caUed pelvic joints during pregnancy is defi- 
nitely established but such relaxation is of no apparent value in cases 
of dystocia involving the superior strait. 
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base. One may gather the impression that the vulva appears “coohed” or "boiled.” 
The appearance of the vulval mycosis may resemble closely an early chronic atrophic 
dermatitis of the vulva (kraurosis) as has been illustrated by Adair and Davis.22 
In atypical cases the surface may appear to be acutely inflamed, -while in some mild 
cases very little reaction takes place. In the chronic cases hypertrophy of the 
epithelium and even pigmentation may occur. The not uncommon secondary bacterial 
invasion may produce a chronic dermatitis. Thus the appearance of "diabetic 
vuMtis” and mycotic -vulvitis are identical. 

The symptoms of “diabetic vulvitis and mycotic vulvitis^’ 
are also alike. The only constant symptom is pruritus. Other symptoms 
of tenderness, pain, discharge, heat, etc., are variable and not necessarily 
related to the severity of the reaction. Some patients report that the 
pruritus may be so compelling that scratching is avoided only with diffi- 
culty. Patients may awaken themselves from deep sleep to find that the 
vulval epithelium has been broken and injured by extensive seratcliing. 
No vulval itching can be more severe, chronic atrophic dermatitis not 
excepted. Fortunately most patients with mycotic vulvitis do not have 
such severe symptoms. 

Originally the diagnosis of “diabetic vulvitis” was made by observing 
this characteristic vulvitis in a diabetic patient. Usually these patients 
had a moderately severe glycosuria, but even in the absence of “glucose 
spill” it has been assumed that there might be some causative irritating 
substances (other than glucose). The clinical diagnosis of a vulval 
mycosis is made by the characteristic appearance alike in diabetic and 
nondiabetic patients. There maj’’ be a vaginal mycosis with thrush 
patches or caseous material along with the vulvitis. The diagnosis of 
either is easily verified by finding fungi in direct smears or on cultures 
of Sabouraud’s media (Plass and others).- Incubation at 37° C. for 
twenty-four to forty-eight hours is usually sufficient time. The fungi 
grow by the formation of spherical or oval buds or conidia and in some 
instances by mj’celia. These units are very distinctly gram-positive. 
The buds are about as large as Avhite cells but are easily distinguished. 
The myeelia arc long, lieaws- structures. The junctions present some- 
what the appearance of the joints of a bamboo stalk. The myeelia may 
branch and conidia grow at the junction or terminal portion. 

In the study of these 111 diabetic patients (Chart 1) and 38 control 
individuals, cultures were made routinely on Sabouraud’s medium. 
Ordinarily, only single but well-planted cultures Avere obtained from 
each patient. One might .suggest that such I’outine would fail to give 
a large incidence, especially in the control scries, but it has been learned 
from experience that the ci-ror is only slight, in the hands of one acens- 
tomod to this type of investigation. 

It lias been (lcmon.«tratc<l })y Plapp and otl>ors 2 fliat yoa.=tUko funfci may be ro- 
rovered from the vulva and vagina of apparently normal adiilt.s, yet He.-^. ‘•■el fine and 
others 23 have shown that these same organisms, although pathogenic for some, arc 
not disease-producing in all instances. 
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others in the latter part of the nineteenth centur}", and many of the modern text- 
books of gynecologyG-ii give brief reference to the infrequency and mildness but 
do not correlate predisposing and precipitating factors. Le Blaye,i5 Davis, 
Popoff, Pord, and Cadmus, Odland and Holfstadtjis and others report in the recent 
literature that the disease is not common and is generally mild. The reports of 
Wong and Kurotchldn,i9 Karnalcy, 2 o Hesseltine,i Woodruff and Hesseltine,2i Plass 
and coworkers,2 and others indicate a frequent incidence. They point out the pos- 
sibility of severe irritation in a few patients while some have little distress and others 
may even be symptomless carriers. 

Tlie relatioii of vulvovaginal mj’-coses caused by the yeastlike fungus 
to available glucose has not been sufficiently stressed. In diabetes the 
frequent spill of glucose over the. vulva would produce a more favorable 
environment even if there was not an appreciable alteration in the 
cellular carbohydrate content. In pregnancy a similar environment 
might result from the unusual accumulation (normally) of tlie glycogen- 
like substances in the vaginal epithelium, which in turn is converted into 
utilizable (carbohydrate) materials as the epithelium is cast off and 
broken donm. 

The name "diabetic vulvitis" was given because of the rather char- 
acteristic clinical entity observed not infrequently in diabetic females, 
because the onset or exacerbation was so often related to an increase in 
glycosuria, and because clinical improvement often occurred after con- 
trol of the diabetes. Such reasoning did not explain the occasional per- 
sistent vulvitis following proper diabetic management or the clinical 
improvement produced by certain antiseptics (fungicides) before the 
institution of diabetic management. For many years it was taught that 
the reaction was brought about by the glucose or irritating substances 
in the urine, and many texts still so state. 

If "diabetic vulvitis" is a mycosis one should (a) be able to secure 
positive fungous cultures, (b) fail to reproduce the sj^mptoms or tissue 
change by applying the -various substances in tlie diabetic urine to the 
^nllva in the absence of fungi, and (c) show that vulval mycosis presents 
the same clinical features. The tables and explanations fulfill conditions 
of (a) and (c) and part of those of (b). 

Plass and coworkers , 2 and Hesseltinei liare described tlie following vaginal and 
vulval changes due to yeastlike fungi. The vulva is slightly swollen, tender, with a 
reddish blue under-color and a thin, graj-ish surface. The epithelium appears 
definitely injured. Abrasion or excoriation may have resulted from scratching. 
There is an increase of local heat subjectively, and the area is warm to touch. The 
area most often involved extends from the lij-menal ring, or slightly above in some 
instances, outward. It usually remains limited to the moist surfaces but in the 
severe cases it extends upward to the mens -veneris, outward to the crural fold, and 
posteriorly to encircle the anus. The labia minora with the prepuce show the greatest 
reaction usually. Some small whitish areas (thrush spots) or caseous material maj- 
he observed. If the surface epithelium is rubbed or scraped the superficial portion 
of the epithelium Tiiay be lost over small areas leaving a reddened but nonblceding 
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Monilia albicans and Monilia Candida (Tj^pas 2 and 3 of Stovall and 
Bnbolz) with a few atypical strains are the nsiial fungi' present in the 
vagina. 

Because many diabetic females are free from vulvitis it required a few 
years of cooperation with internists and pediatricians to secure a group 
of 58 with vulvitis. It will be noted in Table II that prior to 1931 the 
material was from the University of Iowa while after Julj'- 1, 1931 tlie 
patients were from either Rush Medical College or the University of 
Chicago Clinics. Of the 111 the University of Iowa supplied 42, but 
of this number only 7 had vulvitis and 14 were preadolescent patients. 
One of the preadolescents had vulvitis, which leaves 22 adults for the 
control series. At Chicago no premenacmie patients were studied. At 
Rush 19 cases with and 9 without vulvitis were collected, while from the 
University of Chicago Clinics 32 with aud 9 witliout vulvitis were cul- 
tured. The sexually immature, mature, and poslmature groups show 
little variation. 


Table I. Morphologic Comparison of Yeastlike Fu.xgi Isolated From Diabetic 
Patients With 'N^ulvitis to Saccharomyces (Yeasts) and Endomyces 



CRYPTOCOCCI 

JIONILIA 

SACCHAROMYCES 

ENDOMYCES 

Conidia 

Round or oval 

Round or oval 

Round or oval 

Round or oval 

Mycelia 

None 

Branched and 

None or rudi- 

Branching and 



jointed 

nicnlary 

jointed 

Endo.«pores 

None 

None 

True--2 to 4 

True — 2 to 4 




usual 

usual 


The 58 patients with vulvitis (Table III) ranged in age from twelve 
to seventy-three years. The patient of undetermined age was one in 
mid-adult life. It will be obvious at a glance that a large number of the 
patients (exactly 36) were in the postmenopausal period, while only 1 
was premenacmie and 21 were menacmic. A relationship of parity or 
nulliparity to the vulvitis is not obvious. All were nonpregnant patient.s 
but one, aged thirty-seven years, whose first gestation was of twenty 
weeks’ duration. The term “menacme” means in the period from 
menarelie to the menopause, while “premenacme” and “postmenacino” 
designate before and after menacme respeetively. There were three ot 
the entire group who had negative fungous cultures. These were agefi 
fifty, fifty-four, and undetermined. Tlic first two had applied antiseptie.s 
to the vulva only a few hours before coming to the clinic. The inter- 
ference in the third patient was men.strual flow contaminating the entire 
vulva. Unfortunately these patients did not present them.sclves at the 
clinic again when the ob.servcr and culture material were available. 

The ago incidence is comparable in diabetic and control groups. The 
data on childbearing have been confu.scd, but deviation in citlicr direc- 
tion appears to be of little significance. 
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The 111 patients are made up of two groups : 58 with vulvitis and 53 
without vulvitis. In the group of 58, 55 had positive fungous cultures. 
The 3 negative ones will be explained in the discussion of Table II. 
There was only one preadoleseent patient in this group. The group of 
53 had 13 preadolescent patients. Four adults and one child had posi- 
tive cultures. These five patients were all without symptoms and had 
previously been free from vulvitis or irritation. 

Table I was devised to show the general morphologic method of 
identifying the yeast and yeastlike fungi isolated from the human vagina 
and vulva. In the previous report it was stated that endomyces were 


53 

Vulvitis 

Absent 



58 

Vulvitis 

Present 


Premenarche 
Post meoarcbe 
HHH Pos'ih ve Cultures 

Chart 1. — Incidence of fungi in diabetic females. 


recognized. These actually were monilia since vacuoles, or bodies, had 
been mistaken for endospores in tlie early study. Repeated fermenta- 
tion tests and morphologic examinations now definitely confirm the cor- 
rectness of this last statement for all the strains available from the Uni- 
versity of Chicago series. Hopldns and Hesseltine,^^’ using their 
methods, found onty monilia and eryptococci. The monilia definitely 
predominated. Saccharom 3 ’'ees was not found altliough it has been 
isolated from the human vagina by other workers. Endomjmes is an 
unproved patliogen for the genital tract and so far has not even been 
isolated from this site. Hopkins and Hesseltine,^^’ in special studies 
of 81 strains of cryptococci and mouilia isolated from oral thrush and 
Aoilvovaginal mycoses, proved that Tj^pes 1 and 2 of eryptococci and 
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Table III.* Diabetic Patients With Vulvitis 


AGE NUMBER 

MATURITY 

PAROUS 

FUNGOUS 

CULTURE 

remarks 

12 

1 

Men. 

No 

+ 


13 

1 

Pre. 

No 

+ 


14 

1 

Men. 

No 

+ 


16 

2 

Men. 

No 

+ 


24 

1 

Men. 

Yes 

+ 


28 

1 

Men. 

No 

+ 


31 

1 

Men. 

Yes 

+ 


33 

1 

Men. 

Yes 



34 

1 

Men. 

Yes 

+ 


35 

1 

Men. 

Yes 

+ 


37 

1 

Men. 

No 

+ 

First pregnancy — 5 months 

38 

1 

Men. 

Yes 

-1 


39 

2 

Men. 

Yes 

+ 


41 

2 

Men. 

Yes 

+ 


45 

4 

1 Und. 

Yes 

+ 




3 Post. 




47 

1 

Post. 

Yes 

■f 


48 

5 

3 Men. 

Yes 

+ 




2 Post. 




49 

1 

Post. 

Yes 

■t 


50 

2 

Post. 

1 Und. 

+ 





1 Yes. 

- 

Antiseptic on vulva 

51 

1 

Post. 

Yes 

+ 


53 

2 

Post. 

1 Und. 






1 Yes. 

+ 


54 

1 

Post. 

Yes 

- 

Antiseptic on vulva 

56 

3 

Post. 

1 Und. 

-t 





2 Yes. 

+ 


57 

3 

Post. 

1 No 

+ 





2 Yes. 

+ 


59 

2 

Post. 

Yes 



60 

1 

Post. 

Und. 

-1 


61 

2 

Post. 

Yes 

■f 


63 

1 

Post. 

Und. 

+ 


64 

2 

Post. 

Yes 

+ 


Go 

3 

Post. 

Yes 

+ 


66 

2 

Post. 

Yes 

+ 


69 

2 

Post. 

1 Und. 

+ 





1 Yes. 

+ 


72 

1 

Post. 

Und. 



73 

1 

Post. 

Yes. 

+ 


Undet. 

1 

Und. 

Und. 

- 

Menstruating 


®Prc.. Prcmenacnie or prior to menstruation; Men., menacme or menarclie to meno- 
pause; Post., postmenacnie or alter menopause; Und., undetermined. 


A larger number of diabetic females could have been procured through 
the courte-sy of the medical staffs, but. 53 (Table IV) seemed adequate 
for general purposes when sueli great differences in tlie incidence of 
fungi existed. The total of 53 is made up by 13 pi-emenacmic, 20 
menacmie, and 20 po.stmenacmic i>alients, all eiitirely free fi'om vulviti.s 
clinically and .symptomatically. It is also interesting to note that one of 
the 13 immature female.s, 3 of the women of reproductive age and one of 
the postmen-strual gi-oup liad positive cultures for yea.st. Tj)o.se in this 
control series with ])ositive cultures mu.st be classified as carriers accord- 
in" to tlie reports of Pla.ss and othens,- Woodruff ami Ile.sscltincr' and 
others. Nineteen of those with negative cultures did admit, wlieii in- 




Table II.* Institutional Sources, Service Assignment, and Menacaiic Age of Diabetic Patients With and Without Vaginhis 



Taken from data of Plass, Hesseltine and Sorts. 
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the 14 ]iad menstruated although several, including those with positive 
cultures, showed definite evidence of entering or approaching the adoles- 
cent stage. Thus, there was one mj^’cetie vulvitis, one fungous carrier. 

Table V. Pkemexacjiic Patient.s 


AGE 

NUMBER 

FUNGOUS cultures 

VULVITIS 

Undetermined 1 

negative 

No 

6 

2 

Negative 

No 

7 

2 

Negative 

No 

9 

1 

Negative 

No 

10 

1 

Negative 

No 

11 

1 

Negative 

No 

12 

3 

2 Negative 

No 



1 Positive 


13 

1 

Positive 

Yes 

14 

1 

Negative 

No 

lo 

1 

Negative 

No 

Totals 

14 


(1 Vulvitis 



2 Positive 

(1 Carrier — no vulvitis 



12 Negative 

12 No \mlvitis 

All from Dept, of Pediatrics— 

-Children’s Hospital, Iowa City, University of Iowa, 


Courte.sy of Dr. P. C. Jeans 


Table VI. Eeaction of 13 Patiexts to Glucose (10 Per Cent) Vulval Doucuks 

(Substitute Glycosuria) 


AGE 

MONTHS 

PREGNANT COMPLICATIONS 

DAYS OF TISSUE CHANGE OR 
WASH SYMPTOJIS 

Fvngi Absent 


0 

Salpingitis 

14 


22 

c 

Pulmonarv tuberculosis 

n 

None 

22 

5 

Threatened premature labor 

5 

None 

24 

8 

Coarctation aorta 

•> 

•j 

None 

28 

8 

Hj-pertension 

10 

None 

28 

(i 

Hj'pertension 

10 

None 

30 

0 

Pulmonarv tuberculosis 

22 

None 

38 

7 

Nephritis 

11 

None 

40 

8 

Habitual abortions 

10 

None 

Fungi Prrsrni 

20 

8 

Cardiac, fungous carrier 

5 

SI. injection 

24 

5 

Pulmonarv tuberculosis, vaginal mycosis 

1 

Acute c.xacerbation 

29 

7 

Threatened premature labor, fungous 

1 

Severe 



carrier 



r»7 

8 

Diabetic, vaginal mycosis 

4 

Marked 
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Table Diabetic Patiexts Without Vulvitis 


AGE NUMBER 

MATURITY 

PAROUS 

FUNGOUS 

CULTURES 

REMARKS 

Und. child 

1 

Pre. 

No 

- 


6 

2 

Pre. 

No 

- 


7 

2 

Pre. 

No 

- 


9 

1 

Pre. 

No 

- 


10 

1 

Pre. 

No 

- 


11 

1 

Pre. 

No 

- 


12 

4 

3 Pre. 

No 

1+ 

Carrier 





2- 




1 Men. 

No 

- 


14 

4 

1 Pre. 

No 

- 




3 Men. 

No 

- 


15 

1 

Pre. 

No 

- 



1 

Men. 

No 

- 


16 

1 

Men. 

No 

+ 

Carrier 

17 

2 

Men. 

No 

- 


20 

1 

Men. 

No 

+ 

Carrier 

21 

1 

Men. 

No 

- 


26 

1 

Men. 

No 

- 

Five months pregnant 

29 

1 

Men. 

No 

+ 

Carrier 

39 

1 

Men. 

Und. 

- 


41 

1 

Men. 

Yes 

- 


42 

1 

Men. 

Yes 

- 


43 

1 

Men. 

Yes 

- 


44 

1 

Men. 

Und. 

- 


45 

2 

Men. 

Yes 

- 


48 

1 

Post. 

No 

- 


49 

2 

Post. 

Yes 

- 


50 

2 

1 Men. 

Yes 

- 




1 Post. 

Yes 

- 


52 

1 

Post. 

Yes 



53 

1 

Post. 

Yes 



56 

1 

Post. 

Yes 

- 


58 

2 

Post. 

Yes 

- 


60 

3 

Post. 

Yes 

- 


61 

1 

Post. 

Yes 

- 


64 

1 

Post. 

Yes 



65 

4 

Post. 

Yes 

- 


70 

1 

Post. 

Yes 

+ 

Carrier 

72 

1 

Post, 

Yes 

- 



*Pre., Premenacme or prior to menstruation ; Men., menacme or menarche to meno- 
pause ; Post., postmenacme or after menopause ; Und., undetermined. 


teiT’ogated directly, that they liad had vulva irritation at some time 
previously. Since there are various causes for such complaints and since 
tliis complaint was not directly related in all instances to glycosuria, 
further comments are unnecessaiy. The age incidence appears 'unim- 
portant and speaks for itself. 

Because particular attention maj'- be focused upon the children (pre- 
monacme) Table V was prepared from the previous data. Out of 14 
consecutive diabetic patients admitted to the pediatric service (Courtes}’’ 
of Dr. P. C. Jeans, head of the Children’s Hospital in Iowa City) only 
one admitted vulval irritation, and this was one of two with positive 
.veast cultures. The vulval appearance conformed to that of a mild 
mycosis and no other etiologie agent could be found. Tlie other ease 
witli positive jmast culture must be classified as a carrier. Not one of 
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At the Chicago Lying-In Hospital and the University of Chicago 
Clinics (Max Epstein) diabetes nielUtus has been diagnosed in 4 of 32 
patients with vulvitis. Consequently, one should suspect all nonpreg- 
nant patients with mycotic vulvitis as being diabetics until definite evi- 
dence to the contrarj’- is available. 

CONCLUSIONS 

1. In the presence of monilia or eryptocoeci the application of glucose 
in powder or aqueous solution will be associated usually, if not always,, 
with the development of a vulvovaginal mycosis or will cause exacerba- 
tions of mycosis. 

2. In the absence of 3 mastlike fungi the application of glucose in 
powder or aqueous solution has produced no sj^^mptoms or tissue changes. 

3. The incidence of fungi in diabetes mellitus patients with vulvitis, 
and the similarity of the clinical appearance of mj’^eotic vulvitis and of 
“diabetic vulvitis” justifies the previous statement that “diabetic 'vmlvo- 
vaginitis is an infection, usuallj'' a mycosis, and rareljq if ever, an irrita- 
tion from products in the urine.” 

4. Glucose available in the urine or the tissues favors the development 
of a vulval mj’-cosis, just as its topical application maj’' do. 

5. Fungicidal therapy will cure “diabetic vulvitis. ” 

6. Vulval m 5 ’’cosis occurred in diabetic patients from twelve to seventy- 
three j’-ears of age. 

7. Whenever mycotic %nilvitis is found in a nonpregnant patient one 
should exclude the possibility of diabetes mellitus. 

8. Either “mycotic vulvitis” or “fungous vulvitis” is correct and 
accurate and should replace the incorrect, misleading and obsolete term 
“diabetic vulvitis.” 

9. Even such terms as “aphthous vulvitis,” “thrusli vulvitis,” or 
“ 3 ’^east vulvitis,” do not conform to the modern taxonomj". 
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and 12 without evidence of a vulvitis past or present, as elicited from the 
patient, the patient’s parents, or the referring physician. 

The data in Table VI support the previous experimental findings that 
glucose as such in either aqueous solution or powder is nonirritating. 
The first portion of the table gives data for those patients without fungi 
who had 250 c.e. of a 10 per cent aqueous solution of glucose poured 
over the vulva 5 times dailjL The shortest period of exposure was 
three days in one, and ten or more days in 7. The longest continu- 
ous treatment extended to twenty-two days. Perhaps these periods 
are too short, but when the same glucose solution was poured over the 
vulva of patients with fungi present, s.ymptoms and findings typical 
of a mycosis appeared in one to five da 5 ’^s. Thus, one must admit that 
the fungi have some direct relation to the vulvitis. The gestational state 
and diagnosis are indicated for each patient. According to Hawk and 
Bergeim^® the urine of diabetic mellitus patients seldom, if ever, reaches 
10 per cent glucose concentration or contains over 125 gm. of glucose 
in twenty-four hours. Thus with 1,250 c.c. used during each twenty- 
four hours the total of 125 gm. of glucose was washed over the vulva in 
the control cases without producing or inducing aiiy reaction. Yet when 
fungi were present the reaction occurred promptly. 

The last portion of Table VI was taken from the report of Adair and 
Hesseltine-' on the treatment of vaginal trichomoniasis. The mixture of 
glucose and citric acid or lactose and citric acid was 95 per cent to 5 per 
cent, respectively. More recently these sugars, especially lactose, have 
been used without citric acid and the same responses continue. Karn- 
reports that glucose induces a mycosis when monilia are present 
unless some fungicide is added to prevent it. In those cases Avith fungi 
liresent the citric acid did not prevent the exacerbation of the disease by 
glucose although lactose appeared innocuous. 

DISCUSSION 

In addition to the data given in two or three instances all vulval 
irritation Avas relicA^ed at least partly by using fungicidal therapy be- 
fore the patient Avas placed under diabetic management. There liaA-e 
been a feAV diabetic patients Avhose AuilAutis did not improA^e AAuth proper 
diabetic management and the disappearances of the glycosuria, but 
cures Avere prompt AAuth fungicidal therapy. 

Infrequently one may obsei’Am, as Avas done in this series, instances 
of the spouse being either the recipient or the disseminator of the fungi. 
Males appear to be less susceptible than females. The reports of tlie 
urologists shoAv that all instances of balanitis occurred in uncircum- 
cised patients. 

The source of these yeastlike fungi is probably multiple, but is most 
likely tlie hands, clothes, sexual partners, and feces. 
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chlorides by the method of Volhard and Harvey, and basal metabolism 
by the Dubois method in duplicate. The raw data are given in Table I. 

Serum calcium-calcium balance relations could be studied in various 
ways. We have used here Pearson’s standard correlation technique. 
Each constituent included in the balance — food, feces, and urine — was 
related in turn to the serum calcium, the weight gain of the mother, and 
her oxygen consumption. 

The usual method of expressing balance is in net. This method ob- 
scures some aspects of the distribution of calcium which seemed pertinent 
to the question we were studying. Hence, we used a series of ratios in 
addition to net to see if the movement of calcium through the blood 
st-ream and channels of excretion could be studied more clearly from 
them than from the net. Fraction I, therefore, is serum calcium minus 
urinaiy calcium each expressed in milligrams per cubic centimeter. 
Fraction II is food calcium ingested during the twenty-four hours minus 
tlie corresponding fecal calcium, and Fraction III is twenty-four-liour 
calcium ingestion minus tlie twenty-four-hour excretion of calcium in 
the urine. 

Basal metabolic rate figures as such of course depend upon the Aveight, 
height, and age of the subject. Hence we used the average oxygen con- 
sumption per minute during the standard basal test period in these 
comparisons. This is discussed as oxygen consumption. Tlie effects of 
weiglit changes upon the net and serum calcium and the oxygen con- 
sumption were studied either in relation to weight on the test day or 
weight gain up to that stage in pregnancy. Urinary phosphorus and 
clilorine and certain elements of the calcium balance, the serum calcium 
and basal metabolism Avere interrelated also. 

In making interpretations AA^e arbitrarily grouped the correlations 
into three categories regardless of the sign of the r. Correlations 
ranging betAA'een 0 and plus or minus 0.3 Avere said to shoAV that the 
specific items compared AA'cre independent; if the r Avas plus or minus 
0.3 to 0.6 inclusive the items AA-ere said to be somewhat related, and a 
correlation of plus or minus 0.6 and aboA'^e is considered here to indicate 
a fair degree of relationship. 


Sennn Calcium . — Serum calcium was independent of and therefore not definitely 
afTected by the calcium ingested during these tests. The types and levels of inges- 
tion chosen by the women had varied within the range generally accepted as fairly 
adequate in quantity. The oxygen consumption and weight or gain in weight had ns 
little relation to it; the same status existed between .=orum calcium !ind Fraction ITT, 
and cither the urinarv calcium or phosphorus. 

r P.E.^ 


Serum calcium and calcium ingestion 

Serum calcium and weight 

.Serum calcium and weight gain 

Serum calcium and Fraction III 

Serum c;ilcium and urinary calcium ^^g./c.c. 

.Scrum calcium and urinary phosphorus Mg./c.c. 


= - 0.1 n ± o.of) 

= -O.O.'t ± 0.12 

= - 0.1 s ± o.os 

= - 0.1 u ± 0.00 
== - 0 . 2 -} ± 0.11 
= -o.os ± o.ii 
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ON CEETAIN RELATIONSHIPS OF CALCIUM IN THE BLOOD 
SERUM TO CALCIUM BALANCE AND BASAL METABOLISM 

DURINO PREGNANCY^' 

S. Idell Pyle, M.S., Martha Potgieter, Ph.B., and 
George Comstock, B.S., Yellow Springs, Ohio 

T he effects of normal pregnancy upon the level of serum calcium and 
the relation between various forms of calcium ingestion and calcium 
in the serum have been studied extensively both on the human and on 
laboratory animals. Pew studies are available where the degree of 
relationship between aU the elements of the alimentary balance, serum 
calcium and basal metabolism have been studied simultaneously during 
pregnancy and these data therefore are presented to add to information 
already available about such relationships. 

A three-day test period for sampling mineral balances during preg- 
nancy has been studied at Pels Research Institute for the past four 
years. The findings have been compared with mineral metabolism data 
eoUeeted by using other types of test periods,^ and the results to date 
seem to show that some interpretation can be made of trends of mineral 
and nitrogen metabolism when this method of sampling is used within 
the limits beLveen which the ingestion of our subjects varied. The sub- 
jects of the experiment were shoum how to weigh their food and were 
instructed to eat the same kind and quantity for each of three successive 
days. On the third day the food was sampled and collections of the 
twenty-four hour excretion of urine and the feces from the correspond- 
ing twenty-four-hour ingestion were made. On the morning of the 
fourth day blood was draAvn for serum calcium immediately after the 
basal metabolic rate was determined. 

Serum calcium was determined by the method of Polin and Wu, 
balance calcium by permanganate titration after diy ashing all samples, 
phosphorus on the ashed sample by the method of Embden and Fetter, 

*The work was done at the Samuel S. Fels Researcli Institute as part of a series 
of studies on metabolism during presrnancy. The writers wish to express their 
appreciation to Elton Huff and Virginia Torbet for some of the analyses included 
in tlie study and to Dr. D. "W. Sontag, Director, for his active interest in the work. 
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On the other hand it was apparent that serum calcium was somewhat dependent 
npon the net, and whatever the ultimate interpretation of the theory of calcium 
resorption into the bowel may be this relationship to net is confirmed because Frac- 
tion II is related to it in the same degree and way. The level of serum calcium 
therefore tended to decrease as retention increased in these subjects. 

r P.E.j. 

iSerum calcium and calcium balance -0.44 ± 0.09 

Serum calcium and Fraction II -0.45 ± 0.09 


The correlation of -fO.S3 ± 0.04 between .serum calcium and fecal calcium was of 
particular interest and showed that a fair degree of relationship existed between 
them. It will be recalled that the serum calcium was determined under fasting con- 
ditions during the time when the intestinal contents sampled as feces were being 
formed. Does this finding, then, support the theory of calcium resorption into the 
main channel of calcium excretion? In this connection it is of interest to refer 
again to the independence of serum calcium and calcium ingestion and the hventy- 
four-hour excretion of calcium into the maternal urine. 

Tliere was a very mild degree of correlation between the subjects’ serum calcium 
and the stage in pregnancy which they had reached when these tests were made. 


Serum calcium and fecal calcium 
Serum calcium and Fraction I 
Serum calcium and stage in pregnancy 


-fO.SS + 0.04 
-fO.32 ± 0.11 
-0.33 ± 0.11 


Urinary CaJcium (ex-pressed in milligrams per c.c.). — In pregnancy, urinary 
calcium is of particular interest because of fetal-maternal relationships. No such 
correlation as was found between serum calcium and fecal calcium existed for 
urinary calcium and either fecal calcium or Fraction II. In each instance they 
were quite indifferently related. The urinary caleium was as independent of tlie 
ingestion as was the serum calcium. Likewise the chlorides and calcium were only 
remotely related. 

The urinary calcium per cubic centimeter was somewhat dependent upon the 
oxygen consumption — a trend not seen in serum calcium. About the same degree of 
relation.ship existed between urinary calcium per cubic centimeter and phosphorus per 
eubic centimeter. 

There was the same degree of correlation between urinary calcium per cubic 
centimeter and the stage in pregnancy as was .seen for the latter and scrum calcium 
per cubic centimeter, but they tend to be independent rather than dependent upon 
each other. This difference in relationship of course would be anticipated as a 
natural trend in fetal growth, although our .subjects did not Iiavc a level of calcium 
ingestion theoretically yielding much surplus for maternal needs and fetal niaiu- 
fenancc. 


Urinary calcium per c.c. and fecal calcium 
Urinary calcium per c.c. and Fraction II 
Urinary calcium per c.c. and calcium ingestion 
Urinary calcium per c.c. and urinary chlorides 
Urinary calcium per c.c. and stage in pregnancy 


- 0.10 ± 0.12 
■ iO .17 ± 0.11 
- 0.02 ± 0.12 
■fO.23 ± 0.11 
40.30 ± 0.11 


I'fcal Cnlchim . — Tn addition to the interesting manner in which the level of fccnl 
calcium indicated the level of serum caleium, it was possible that a species of 
equilibrium exi.«tod between fecal calcium and oxygen consumption, for the level 
of fecal calcium tended to drop as the oxygen consumption rose. Fecal calcium had 
some degree of relaf ionriuFi to weight gain and increased as pregnancy progressed. 



Table I. Calcium Balances, Sebum Calcium, Oxygen Consumption and Weight Gain During Pregnancy 
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considerably. Therefore to get some insight into some points of doubt a 
partial correlation technique was used in order to see whether a third 
factor really influenced the result. The following relationships were 
studied. 

Serum Calcium and Balance, Weight Gain Weld Constant. — The correlation, be- 
tween the balance (net) and serum calcium was -0.44 ± 0.09. This Avas raised to 
-0.62 ± 0.07 when weight gain was taken into consideration. Apparently this rela- 
tionship was affected by growth needs. Tliis seems logical and could be said to 
indicate that the short-period sampling technique employed probably measured the 
intermittent trends in calcium utilization during pregnancy. 

Serum Calcium and Urinary Calcium, Oxygen Consimption Held Constant. — The 
correlation between serum calcium and urinary calcium was -0.24 ± 0.11. This was 
raised to a -0.38 ± 0.10 when the oxygen consumption was held constant. Although 
neither relationship is close, the basal condition affected it. 

Serum Calcium and Fecal Calcium, Oxygen Consumption Held Constant. — Tlie 
correlation betAveen serum calcium and fecal calcium was -tO.83 and ±0.04. The figure 
changed only in the second decimal place when oxygen consumption was held constant, 
indicating that it had little effect upon the original correlation. 

INPERENCES 

One can infer 

1. That calcium maj^ have been transferred from the blood stream into 
the bowel and tliat the levels in each were fairly closely related. 

2. That the level of calcium in the food had little effect upon the 
amount of calcium carried in the serum. The net had some effect. 

3. That the fraction of calcium possibly available to the fetus was 
affected by the oxygen consumption of the mother, bearing in mind 
that this fraction also contains calcium filtered from the maternal sys- 
tem by the kidney. 

4. That measuring serum calcium level alone showed little regarding 
the ingestion level or tlie IcAml of calcium in the urine during pregnancy. 

5. That serum calcium determinations showed less about maternal 
Avcight gain during pregnancy than urinary, food or fecal calcium did. 

6. That urinary calcium shoAved more about oxyge7i consumption than 
the IcA’cl in seinim, food and feces did. 

7. That of the four calcium levels considered — serum, food, urinary, 
fecal — ^{lie fecal level Avas the mo.st sensitive indicator of AA'cight gain 
during pregnancy for these subjects, tlie urinaiy level being the most 
sensitive indicator of oxygen con.sumplion. 

8. That of the four types of “balance” considered — net, Fi'action I, 
Fraction II, Fraction III— Fraction II predicts Avcight gain and oxygen 
consumption equally as avcII as net, and Fraction I predicts oxygon con- 
.sumption just slightly better than either of them. 
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The fecal calcium had almost as clear a relation to weight gain during pregnancy as 
the balance (net) itself did, although it was independent of the absolute weight of 


the subject. 

Fecal calcium and oxygen consumption 
Focal calcium and weight gain 
Fecal calcium and weight 
Fecal calcium and stage in pregnancy 
Calcium balance and stage in pregnancy 
Calcium balance and weight gain 
Calcium balance and weight 


-0.45 ± 0.09 
-0.44 ± 0.09 
-0.23 ± 0.11 
-0.61 ± 0.07 
+0.60 ± 0.07 
+0.50 ± 0.09 
+0.54 ± 0.09 


Fraction I and Fraction II Compared . — ^Fraction I decreases as the oxygen con- 
sumption rises (r =: -0.60 ± 0.07), Fraction II and oxygen consumption tend to 
increase synchronously (r +0.61 ± 0.07). Fraction I decreases somewhat as the 
weight gain increases (r = -0.41 ± 0.09), while Fraction II increases (r = +0.55 ± 
0.09. Fraction I is not clo.'jel}' related to stage in pregnancy (r = +0.32 ± 0.11), 
Fraction II decreases in size as pregnancy progresses (r = -0.67 ± 0.07) and pre- 
dicts the net itself quite spectacularly (r = +0.99 ± 0.01). 

Apparently the urinary and gastrointestinal systems reacted differently in respect 
to calcium excretion. The serum calcium alone is somewhat affected by the level 
of Fraction II (r = -0.45 ± 0.09), the urinary calcium is quite independent of 
it (r = +0.17 ± 0.11). This finding confirms and is in accord with the relation 
demonstrated between fecal and scrum calcium. 

Fraction III . — Fraction III was designed to study ingestion and the calcium 
filtered by the kidney. It proved to have little relation to serum calcium, oxygen 
consumption, weight gain or stage in pregnancy. It correlated with the calcium 
balance well enough to be substituted very grossly for the net itself if fecal output 
were not known, but it is too easily affected by other elements to be of muph value 
in studying any other phase of metabolism considered here. 


Fraction III and serum calcium 
Fraction III and oxygen consumption 
Fraction III and weight gain 
Fraction III and stage in pregnancy 
Fraction III and calcium balance 


r P.E.j. 
-0.15 ± 0.11 
+0.35 ± 0.11 
+0.1S ± 0.11 
+0.15 ± 0.11 
+0.70 ± 0.06 


TVeiffht Gain . — It is evident from the preceding discussion that both scrum cal- 
ciuin and, urinary calcium were poor predictors of weight gain, nor did the levels 
of ingestion affect the gain very much. The fecal calcium, as was stated above too 
was somewhat lowered as weight increased, and it was about as good a predictor 
of gain as the entire balance or Fraction I which indicates the amount possibly 
available to the fetus. 

Tlie weight gain was more closely related to the oxygen consumption (r +0.SS ± 
0.03) than to the absolute weight of the .subjects (r = +0.60 ± 0.07). 


GENERAL CONSIDERATIONS 

In the preceding discussion paired relations were considered, some of 
which proved to be fairly .significant. For several of the pairs, one 
would suspect that other factors might modify the degree of correlation 
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cided to inject lipiodol into the uterus to confirm the diagnosis. Tiiis was done and 
we were surprized to find that the lipiodol had easily ascended well into the ab- 
dominal cavity showing the fetal sac was connected with the uterine cavity. The pa- 
tient was readmitted to the hospital Sept. 11, 193G, and after three days of rest 
and observation a laparotomy was performed. We realized that delivery from below 
would be impossible because of the long cervix and the large mass to the riglit 
blocking the pelvis. 

On opening the abdomen a large, gray brown sac was seen, which obviously con- 
tained the fetus. The omentum was adherent to the sac over inuch of its anterior 
and superior surfaces. These adhesions were partially freed and the sac incised. 
There was little or no bleeding. The sac wall was friable and tore readily. The 
macerated nearly full-term fetus was extracted without difficulty. It was then seen 
that the fetus had been contai7ied in a thin sac which arose from the fundus of the 



Fig-. 1 . — View cf entire gross specimen. 


uterus. The sac was about 2 mm. in thiclviicss and obviously fibrous in character. 
The placenta was attached to the mucosa of the uterus proper and the inner wall of 
the sac. Due to the poor condition of the patient a rapid supravaginal hj'.stereetoiny 
was done, the normal looking ovaries were left in situ, thus removing the uterus, 
sac and placenta in toto. The abdomen was closed in layers. During the operation 
an intravenous infusion of glucose and s.aline was given, and the patient loft the 
table in fair condition. Shortly afterward she was fran.sftised with ;100 c.c. of whole 

blood. The patient's condition continued grave for twenty-four hours, and then 

she rapidly improved. She was di.“charged from the hospital on her si.xleenth jinst- 
operative day. 

A careful histologic study of the specimen was made. Figs. I to d illustrate our 

findings. A block of tissue was taken from the uterus projier, another from the 

iunetion of the uterus and the sac and a third block from the sac itself. These 
sections were studied with hematoxylin eosin and Van Gieson stains. We found an 
hvperfrophied but otherwise normal musculature of the uterus in the first spceimeri. 
In the second .specimen the transition from the nonn.-il musculature to fibrous Ibsiie 
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Since urinary calcium alone is better related to oxygen consumption 
than Fraction III and as well related as Fraction I, tbe level of fecal 
and urinary calcium alone is a fair indicator of the relation of the total 
calcium supply of the mother to some body needs and changes during 
pregnancy. The rate of change in each is of course not clarified enough 
by this study since it is based on pooled twenty-four-hour sampling. 
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A CASE OF FULL-TERM PREGNANCY WITH ACUTE 
SACCULATION OF THE UTERUS 

Alfred M. Hellman, M.D., and Herbert J. Simon, M.D., 

New York, N. Y. 

(From the Service of the Sydenham Eospital) 

■pATIENT, Mrs. C. F., twenty- three years of age, colored, was admitted to the 
^ Sydenliam Hospital Aug. 22, 1936. Her last menstrual period was the first part 
of October, 1935. There was some spotting in November, 1935. The patient first 
became ill in the latter part of November, 1935, and w'as confined to bed with pain 
in her back and abdomen and continued spotting. In the last three months of her 
pregnancy she had some left lower quadrant pain and some vomiting. She had re- 
ceived no prenatal care but said that she felt fairly well throughout her pregnancy 
except as noted. She stated that she had not felt fetal movements for one week 
prior to admission. She had always been well and had never been operated upon, 
and considered herself a perfectly normal, healthy individual. 

Physical examination revealed a rather poorly nourished, colored female, not 
acutely ill. Abdominal examination showed an enlargement the size of an eight 
months’ pregnancy; the fetal parts were clearly felt. Her blood pressure was 
100/75. The fetus was in breech presentation. No fetal lieart could be heard, nor 
were fetal movements noted. The gravid womb had the typical “dead” sound of a 
dead fetus. X-ray confirmed the breech presentation and showed overlapping of 
the fetal skull bones. The Aschheim-Zondek test was negative. The blood Wasser- 
mann and Kahn tests were negative. The urine showed a faint trace of albumin 
but was otherwise negative. The blood count was normal with the exception of a 
secondary anemia. Vaginal examination revealed an elongated, tightly closed cervix; 
the presenting part was very liigli. Tliree separate attempts were made to induce 
labor with castor oil, quinine, and pituitrin, with no results. Slie was discliarged 
from the hospital in fair condition on. Sept. 7, 1936, and was told to report to the 
clinic regularly. 

The patient was seen in the clinic on Sept. 10, 1936. Tlie above findings were con- 
firmed and a diagnosis of intraabdominal pregnancy was made. The important 
points that led to the making of this diagnosis were that the dead fetus seemed to 
be just under the abdominal wall, and that on bimanual vaginal examination a 
hard mass about the size of an eight weeks’ pregnancy, seemingly an extension of 
the uterus, was felt to the right with the fetus above and to the left. It was de- 
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Pig. 3. — Section of uterine •wall, showing much glandular tissue. (Van Gieson stain.) 



Fig, 
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of the iiiusculonbrou.s Junction, V.-in Gle.<!on et.iln, 
muscle nbcr.s and considerable nbrous tissue. 
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could be seen, and in tlie third the predominant tissue was fibrous but there were still 
numerous uterine muscular fibers present. 

The sacculation occurred on the fundus of the uterus to the left of the midline 
and in no way connected with either fallopian tube. The canity of the sac was con- 
nected with the canity of the uterus by an opening that admitted one finger easily, 
but no more. The placenta was attached almost entirely to the inner surface of the 
uterus, whereas the fetal membrane occupied the sacculated portion. 

DISCUSSION 

It might be well to review in brief the facts of the history and the findings of 
the physical examination, which suggested to us that this was a case of abdominal 
pregnancy. We recalled the spotting after the first month of amenorrhea, the acute 
bed-confining illness in the second or third month of the pregnancy (the sac probably 
formed at this time) ; the vomiting and left lower quadrant pain during the last 
trimester of the pregnancy; tlie fetal death without even an attempt by the womb 


Fig-. 2. — Another vie-w of gross specimen. 

to empty itself; the verj' high presenting i)art and the malposition; the ease with 
which we could palpate the fetal parts and the tightly closed and uneffaced cervix 
and the uterus to the right. Any three or four of these might strongly suggest an 
intraabdominal pregnancy; all of them together made us so sure that something 
was amiss, that in spite of the negative x-ray findings, it was decided to deliver 
this patient from above. 

Shaw described a condition wliich he termed "acute sacculation of the uterus.” 
In his case he found a sac coming off the fundus of the uterus, in which a four 
months’ fetus lay. He refers to Doderlein’s textbook on Obstetrics, in whieh it is 
stated that Freund, Schickele, and Hellendall have reported similar eases. All have 
definite explanations for the phenomenon. The most likely seems the explanation 
of Shaw himself, who suggests that as a result of failure of fusion of the rniillcrian 
ducts, there is some weakness in the uterine musculature. 

In our previously reported case of extrauterine pregnancy, we thorouglily reviewed 
the literature on that subject. At tliat time no cases corresponding to this one were 
noted. We have, therefore, reason to believe that this case has its counterpart only 
in the cases reported by the authors listed above. 
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A''ascularity and cellularity of villi greatly decreased. (G) Sections show a wide 
layer of muscle tissue in the state of A'acuolization and cloudy swelling. Inner sur- 
face is covered with necrotic placental tissue. (D) Sections show edematous bundles 
of smooth muscle fibers, AVall of blood vessels thin and surrounded by a collar of 
round cells. . Here and there the muscle fibers show cloudy swelling and vacuolation. 
No endometrial lining found. (E) Sections show a wide layer of smooth muscle 
fibers with thin and wide fibrous septa. The muscle tissue fuses u’ith an overlying 
layer of partly necrotic or lijmline placental tissue, (F) Sections present a picture 
identical with “A.” (G) Lobules of fat tissue are loosely adherent to underlying 

structure which presents a picture identical with "F-’ and “A.” The fat tis.suc is 
infiltrated with round cells. Above the trabecular layer there is edematous and 
disintegrating placental tissue. (H) Sections show fibromuscular tissue with muscle 
tissue predominating and with scattered areas of ljunphocytic infiltration. 

SUMMARY 

Thin part of uterus consists of trabeculae of hyalinized connective tissue inter- 
spersed with atrophic muscle fibers, thicker portion of wall consists of degenerated 
muscle. 

CONCLUSION 

Because of the predominance of hyalinized connective tissue on one hand and the 
presence of degenerated muscle on the other, it is reasonable to assume that tlic 
uterine wall was structurally defective prior to pregnancy, that the myometrium 
was inadequately supplied with muscle fibers and that the pregnancj'' having oc- 
curred in a structurally weak uterus was instrumental in the dilatation thiniiing 
out and sac-like herniation of uterine wall. 

Pailidloyio Diagnosis : Pregnancy in structurally defective uterus with hernia- 
tion of uterine wall. 
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In a series of ninety-two patients in whom adnexal or ovarian disease existed, the 
author preserved the uterus and i)crformcd autogenous ovarian grafts. Intni- 
pcritoncal sites, preferably the great omentum, were selected for tran.splanls bccatise 
subcutaneous locations proved less .satisfactory and provoked cyst formation. 

Activity of the graft most frequently becomes manifest about the third month 
postoperative. Roestabli.«hraont of menstrual function is the certain test of activity 
of the graft. Although the graft functions as fiie normal ovary, mcnopiiuse occurs 
earlier. In more than half of the patients the periods were regular; in two cases 
excessive bleeding :tfter a year of normal menstruation necessitated removal of tlie 
'Taft. The reappearance of periods in throe ])afiont.s ojjerated upon after forty years 
of age is stressed as evidence that age is not an important factor. 

Ovarian grafts performed in c.-iscs where acute adnex:d 'liscase existed were slower 
in functioning and had a briefer duration than those in which there was chronic 
adnexal disease. 


.\RN'oi,ii Goi.m!Eia:i:R. 
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Pathologic Beport. — (Dr. A. A. Eisenberg). — Specimen measured 23 by 19 cm., 
opened in operating room. External surface gray brown and had a rough appearance. 
Scattered throughout the external surface there were several flat elevations ranging in 
size from 2 to 3 cm. and presenting on section a white, coarse appearance. Over an 
area measuring 13 by 10 cm., the external surface was covered with omentum. The 
latter was adherent along the upper border of insertion. Otherwise it was free. The 
lower end of the specimen, apparently fundus, measured 6 by 3 by 5 cm. The re- 
maining part of specimen was a thin-walled sac, measuring 16 by 16 cm. The width 
of the wall of the sac varied from 0.04 to 0.02 cm. On section through the wall, the 
blood vessels were wide open. The greatest part of the cavity was occupied by 
placental tissue. The amniotic membrane was gray brownish, semitranslucent and 



Fig. 5. — Section of the wall of the sac. Van Gieson stain, showing- large quantities of 
flhrous tissue and very few muscle fibers. 

measured in its widest diameter 22 cm. The placenta measured in its widest diameter 
19 cm. and 14 cm. in its narrowest diameter. On section the placenta was flat and 
measured from % cm. to 1 cm. in thickness. The appearance of the placental tissue 
was pinkish. To either side of the placenta, the inner surface of the sac had a cor- 
rugated or flat nodular appearance and the color varied from gray to green and pink. 
On section the inner layer was gray brown, the outer layer was gray white. A piece 
of cord, measuring 24 cm. in length, was inserted eccentrically. 

(A) Sections show homogeneous interlacing trabeculi of eosinophile tissue which 
enclose numerous capillary and sinusoidal vessels. Compressed and atrophic muscle 
fibers are intermingled with the eo.sinoplule trabeculi; the atrophic muscle fibers 
usually border on the eosinophile tissue which predominates. (B) Sections show 
placental tissue resting upon a moderately wide layer of vacuolized muscle tissue. 
The placental tissue as well as the stroma of villi is here and there hyalinized. 
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Table I. Analysis op Alt. Data 


NUMBER 

PERCENTAGE 

Total cases 

187 

100.0 

Pregnant 

75 

40.0 

Nonpregnant 

112 

60.0 

False positives 

IS 

9.5 

False negatives 

39 

21.0 

Correct diagnosis by chemical test 

130 

69.5 

Total ovulation tests 

69 

100.0 

Chemical tests agreeing with ovulation tests 

50 

72.5 

False positive chemical tests 

7 

10.1 

False negative chemical tests 

12 

17.4 


It is difficult to explain the discrepancy between our results and those 
of other investigators on the basis of old reagents, albumin, or reducing 
materials, all of which are Imown to decrease the accuracy of the reac- 
tion. In this study, reagents were prepared daily, and few of the false 
positives showed albumin or sugar (Table II), Why this reaction gave 
such a high number of incorrect results in clinically proved cases of 
pregnancy cannot he accounted for, at present. 

Table II. Analysis op False Positive Beactions 


Without explanation 13 

Albumin 1 

Sugar 4 

Total 18 


Dolff'® reported that a positive chemical test could be obtained with 
prolan in concentrations varying from 50 rat units to as little as 0.8 
mouse units. In this study, 4 c.c. of a standardized extract of the 
gonadotropic factor of the anterior pituitary gland containing 15 rat 
units per c.c. failed to give a positive test. Antuitrin-S (Parke Davis 
and Co.) in concentrations varying from 2.5 to 100 rat units likewise 
failed to give a positive cliemical test. Tiie potency of antuitrin-S was 
demonstrated by the fact that 0.5 c.c., equal to 50 rat units, readil}’' 
produced ovulation in a rabbit. 

The mechanism of the Vi.sseher and Bowman test is believed by some 
workers'’’ to be in the nature of an oxidation-reduction reaction. Since 
diabetic urines were found to give false positive reactions, it was decided 
to determine the effect of various sugars on tlie chemical test. One to 
10 per cent solutions of glucose gave a russet color and a granular 
precipitate. Considering the po.ssibility that other urinary constituents 
enter into the reaction, known negative urines were made up to contain 
glucose in percentages ranging from one to ten. These still showed a 
negative chemical test, as did lactose and galactose solutions in concen- 
trations of 0.05 to 4 per cent. The pre.sence of a rus.sot color with glucose 
solutions causes difficulty in interpreting results, but the absence of a 



THE CHEMICAL PEEGNANCY TEST OP VISSCHEE AND 

BOWjV'IAN 

William J. j\Iessinger, ]\Iax H. Presberg, axd Marvel-Dare Fellows, 

Eochester, N. Y. 

(From the Department of Ohstetrics and Gynecology of The University of Eochester, 

School of Medicine and Dentistry) 

W ITH tlie advent of the Asclilieim-Zondelc^ test and its various modi- 
fications, the diagnosis of pregnancy has become more accurate. 
However, these tests are time consuming and expensive, therebj’- limiting 
their routine use. 

In 1934, Vissclier and Bomuans described a chemical test for the determination 
of pregnancy. This consisted of adding to 1 c.c. of urine 1 dro]) of 0.5 per cent 
hydrogen peroxide, 5 drops of 5 per cent phen 3 dhydrazine hydrochloride, o drops of 
5 per cent methj’l cyanide and 5 drops of concentrated hj'drochloric acid. This mix- 
ture was heated in a boiling wafer-bath for twentj’^-five minutes and the interpretation 
of the test was made on the color of the solution and the nature of the precipitate 
present. A russet color and a flocculent precipitate were interpreted as a positive 
test. A straw-colored solution and the absence or presence of a granular precipitate 
were considered negative. Yisscher and Bowman made a correct diagnosis in 93 
per cent of 317 urines from pregnant and nonpregnant women. Thej' believe their 
findings comparable to results obtained with the rabbit ovulation tests which has 
an established accuracy of 95 per cent.^ Their technic is simple and inexpensive, and 
it has the advantage of rendering a diagnosis within half an hour. Menkeno in 1934, 
using the same technic, found, in a small series of cases, that the chemical test 
agreed for the most part with the clinical findings. Dolffc in 1935, in a series of 
fifty-four cases which were followed clinicallj", found that his results closelj- approxi- 
mated those of Yisscher and Bomnan. With the exception of urines containing 
albumin and large amounts of reducing substances, these workers found the test to 
be quite reliable as a diagnostic procedure. 

The purpose of this work is to attempt to confirm tiie findings of 
Yisscher and Bowman^ and to study the probable mechanism of their 
reaction. One hundred and eighty-seven specimens of urine from preg- 
nant and nonpregnant patients were tested. Of this series, 118 were 
followed clinically for a sufficient length of time to estalilish a diag- 
nosis; 69 of the 187 cases were cheeked with the rabbit ovulation test 
(Table I). 

A correct diagnosis was made in 69.5 per cent of the total cases 
studied; 9.5 per cent gave false positive reactions; and 21 per cent were 
falsely negative in known eases of pregnancy. The cliemical test agreed 
in 72.5 per cent of the 69 ovulation tests and gave 10.1 per cent false 
positive and 17.4 per cent false negative reactions. 
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7. T]ie titration metliod described by Visselier and- Bowman in their 
original article could not be confirmed. 

The authors express their gratitude to T>r. C. A. Biden for his cooperation and 
suggestions in this work and for his help m the preparation of the manuscript. 
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RESULTS WITH THE VISSCHER-BOWMAN PREGNANCY TEST 

Robert D. Dunn, M.D., and Frederick J. Northiyay, A.B., 

San Francisco, Calif. 

(From the Department of Obstetrics and Gynecology, Stanford University School of 
Medicine, and The Department of Public Wealth) 

INVESTIGATORS have again turned to tlic field of ciiemistry in their 
search for a dependable, simple, and quick procedure for the determi- 
nation of pregnancy. Earlier efforts proved difficult as well as un- 
reliable, and chemical methods were abandoned for tlie accurate but 
more expensive and time-consuming biologic tests originaiiy introduced 
by Aschheim and Zondek and later modified by Friedman. Visselier and 
Bowman have recently described a chemical test whicli has considerable 
promise. Like the biologic methods, it is based upon the presence of the 
gonadotropic hormone in urine of jiregnant women, and, according 1o 
Dolff, the chemical reaction taking place in this test dejicnds on the 
oxidation of the anterior pituitary-like hormone. The jirocedurc is in- 
expensive, rapid, and sinqilc, and is cai-ried out as follows : To 1 c.c. of 
urine are added 1 drop of 1 pci- cent hydrogen peroxide, 5 drojis of 1 per 
cent aqueous solution of phenylhydrazine hydrochloride, 5 drops of 5 per 
cent aqueous solution of methyl cyanide, and 5 drops of concentrated 
hydrochloric acid. The mixture is then heated in a boiling water-bath 
for twenty-five minutes. The test is pasitive for jiregnancy if a rn.sset 
color develops and a flocculent jirecipilate appears. A straw color, with 
or without the jirosence of a powdery iirccijiitate, indicates a negative, 
reaction. Finer gradations of the.se reactions were de.scribed by Dolfi*. as 
follows: strongly pasitive, dark red brown with a heavy, tlocculcnt pre- 
cipitate: pos-itive, red brown with a .slight, tloi'c.ulent j)i-ecij)itate; weak 
po.sitive. or sn.si)ected,i)rown with a light, powdery jirecipitate; negative, 
clear vellow with no precipitate. AVe. also, have observed the.se gradn- 
;!(ed reading.s, and consider them important. 
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floeculent precipitate indicates that neither glucose nor the other sugars 
tested are responsible for the characteristic reaction obtained with preg- 
nancy urines. 

The question arose as to whether creatine (a Imown constituent in 
the urine of many pregnant women) was responsible for the positive 
chemical reactions obtained. Creatine was therefore added to Imown 
negative urines so that each cubic centimeter contained 1 to 2 mg., but 
no russet color or floeculent precipitate appeared. Histidine is another 
substance present in varying amoimts in urines of pregnant women. 
Aqueous solutions of d-l histidine liydrochloride were employed in con- 
centrations varying from 1 to 7 mg. per c.c. All of these tests gave a 
negative reaction as manifested by the presence of a straw-colored solu- 
tion in which a finely granular precipitate was found. 

Dilute solutions of albumin gave a dark red solution and a floeculent 
precipitate which definitely interfered with the interpretation of the 
reaction. Menken® reported that he had seen a floeculent precipitate 
in only a few cases and made his diagnosis mainly on the color of the 
reaction. Analysis of the data here indicates that urines considered 
positive on the basis of a russet color alone, without the presence of 
a floeculent precipitate, would be incorrectly reported in 75 per cent 
of such cases. In definitely positive reactions, a heavy floeculent pre- 
cipitate was always obtained, and in weaker reactions a granular-fioecu- 
lent precipitate. Therefore the presence of a floeculent precipitate is 
definitely necessary before a urine can be called positive by this test. 

All attempts to confirm the titration method described by Visseher 
and Bo%vman^ gave unsatisfactory results. Since it was practically im- 
possible to read a sharp, definite end point, no correlation could be found 
between the titration values and the presence or absence of pregnancy. 

SUMMARY 

1. Of 187 urines examined by the technic of Visseher and Bowman 
for the determination of pregnancy, 69.5 per cent agreed with the 
clinical diagnosis. 

2. Approximately 9.5 per cent of the 30.5 per cent of incorrect chem- 
ical reactions were false positives and 21 per cent false negatives. 

3. The chemical test agreed with the Friedman modification of the 
Asehheim-Zondek test in 72.5 per cent of the 69 cases. 

4. The specificity of this test for anterior pituitary-like substance 
in the urine of pregnancy, capable of producing o^nilation in rabbits, 
could not be established. 

5. A russet color and floeculent precipitate could not be obtained with 
histidine, creatine, glucose, lactose, or galactose, which indicates that 
these substances are not responsible for the reaction. 

6. A russet color and a floeculent precipitate should be present before 
a test be considered positive. 
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fectioiis processes or postoperative reactions, made up the largest part 
of this group. The negative reactions (54.8 per cent) were found in 
afebrile patients. In the Imown pregnancies studied by us, correct find- 
ings were in urines with a specific gravity of 1.015 or higher, while ap- 
proximately 90 per cent of the incorrect reactions occurred in more 
dilute urine. Essentially the same was true of urines from patients sus- 
pected of pregnancy. This observation we consider highly significant. 

CONCLUSIONS 

Our results show a higher percentage of error than that recorded by 
other workers. Elimination of urines of low specific gravity and tliose 
containing undesirable catabolic products might better our results. 
In the suspected pregnancies, where these elements do not come into 
play, our findings were 87.6 per cent correct, the highest percentage 
of accuracy we found in any group. Contrasted with this, the fewest 
number of correct results (54.8 per cent) occurred in urines of nonpreg- 
nant febrile patients. 

We must conclude from our results, as well as from the results of 
other investigators, that the Visscher-Bowman test for pregnancy is, as 
yet, not sufficientlj'- reliable to supplant tlie biologic methods now in use. 
A modification of the technique, aiming at the elimination of the sources 
of error, may ultimately yield a very useful diagnostic method. 

SUMMARY 

1. Three hundred ninety-five urines were tested by the Visscher-Bow- 
man method for the determination of pregnancy. Correct reactions 
were obtained in 84.8 per cent of 250 known pregnancies, 87.6 per cent 
of 65 suspected pregnancies, and 54.8 per cent of 62 nonpregnancies. 

2. Urines of low specific gravity or containing unusual amounts of 
catabolic reducing agents tend to give false reactions. 

3. The test in its present form is subject to too high a percentage of 
error to replace the Friedman and Aschheim-Zondek tests. 


REFERENCES 


(1) Tisschcr, J. P., and Bowman, D. E.: Proc. Soc. Exper. Biol. Sc Med. 31: 
460, 1934. (2) Dolff, G.: Zentralbl. f. GjTiUk. 59: 2901, 193 :j. (3) Mcnhcn, J. C.: 

Ncdcrl. tijdsclir. v. gcnce.slt. 79: 979, 1934. Abst. in Deutsche mod. Wchnschr. 60: 
1837, 1934. (4) Dodds, G. n.: Brit. M. J. 2: 224, 1930. 



DUNN-NORTH WAY : VISSCHER-BOWMAN PREGNANCY TEST 


299 


Visscher and Bowman tested 317 known pregnancies in this manner and obtained 
a correct reaction in 295, or 93 per cent. They also compared their test with the 
Aschheim-Zondek test in 40 clinically suspected pregnancies. The two methods 
corresponded in 33 instances and conflicted in 7. Of the latter, 3 gave positive 
chemical but negative Aschheim-Zondek tests; one nonpregnant patient known to 
have a uterine fibroid gave a negative chemical and a positive Aschheim-Zondek 
test; and 3 cases were not clinically controlled. 

In Dolff’s report on 83 patients, correct tests were recorded in 96 per cent of 
knonm. pregnancies, 95 per cent of early pregnancies, and 82 per cent of ectopic 
pregnancies. In nonpregnant patients he obtained a negative reaction in urines of 
low specific gravity and a positive reaction in those of high concentration, but his 
figures for this group were not reported. He interpreted these false positive reactions 
as being due to an increase of catabolic products in the urine. 

In a very small series of cases Menken reported a close correlation of clinical 
and chemical findings in both late and early pregnancj'. In more recent observations, 
Dodds found the test correct in 90 of 100 pregnancies. Her report also included 
80 nonpregnant gynecologic patients, 89 per cent of whom gave a negative test. 
The author recorded the diagnosis of the patients with false positive reactions 
but failed to cite their temperatures. 

We have made Visscher -Bowman tests on 395 urines. Of 250 patients 
clinically proved pregnant, 212, or 84.8 per cent showed a positive reac- 
tion. We studied 65 patients in ivhom pregnancy was suspected by both 
Friedman and Visscher-Bowmaii tests. Of 41 patients giving positive 
Friedman tests, we obtained 36 positive and 5 negative Visscher-Bowman 
reactions; and in 24 patients giving negative Friedman tests we found 
21 negative and 3 positive chemical reactions, a correlation of 87.6 per 
cent. A clinical follow-up of the latter group showed the Friedman tests 
to have been 100 per cent correct. 

Since Dollf found that false positive reactions were likely to occur 
in urines high in catabolic products, we investigated the urines from 62 
nonpregnant g^mecologic patients. False positive reactions were ob- 
tained in 45,2 per cent of cases. Patients with fever, due either to in- 
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‘Three of Visscher-Bowman’s 40 oases were not clinically controlled, and there- 
fore have not been included in this table. 
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pregnant patients and 6.6 per cent in the postpartum cases, while 81.6 
per cent of the men and 66.6 per cent of the nonpregnant Avomen shoAved 
false positive tests for pregnancy (based on skin reactions one hour after 
the injection) . Furthermore, intradermal injections of phenolized nor- 
mal saline gave definite erythematous reactions in 8.8 per cent of our 
subjects one-half hour after the injections and in 5.4 per cent at one 
hour. 


Table I. Ee.sults of Cutaneous Tests fob, Pregnancy 




POSITIVE CUTANEOUS 
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P.D. &CO.)t 

A. P. L. H.J 
(placental) 



% 

HOUR 

1 

HOUR 

% 

HOUR 

1 

HOUR 

% 
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% 
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1 
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3 

13.3t 

6.6t 

3.3.3 1 

20.01 
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12 

10 
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17 

25.0 
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35.4 

Men 

Nonpregnant 


15 

■ 

24 

17 

60.5 

81.6 

36.8 

55.3 

Women 

12 


mm 

10 

10 

58.3 

66.6 

83.3 

83.3 


‘Saline controUs yioklins' po.'sitive reactions at one-half hour, 10 ; at one houi', fi. 
tBasctl on the as.suniption that tho.se should yield negative cutaneous reactions, 
JA. P. L. H., P. D. & Co., Anterior pituitary-like hormone, Parke, Davis & Co. 
§A. P. L. H., Anterior pituitary-like hormone c.\tracted from placental tissue. 


CONCLUSIONS 

In our hands the anterior pituitary -like hormone (antuitrin-S) cutane- 
ous test for pregnancy AA'as found to be entirely unreliable. 
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Rivoir, J.: Vaginal Secretion as a Cause of Primary and Recurring Cystitis, 

!Mouutschr. f. Geburt.'^h. u. Gyniik. 105: 344, 1937. 

As emphasized by Rivoir, infection of the urethra plays an important role m 
inflammation of the bladder. The urethra is infected not only by the gonococcus 
but also by the staphylococcus, slrej)tocoecu.«, colon bacillus, etc. The author be- 
lieves that about 70 per cent of women who have a chronic infection of the gcnitab.'i 
also sulTer from a nonspecific infection of the urethra. Cystoscopic examination m 
those women demonstrates a trigonitis which, in the chronic cases, produces no note- 
wortliv symptoms. Hence the author favor.s treatment of all vaginal discharge,'- 
as a prophylactic measure against non-specific infcelion.s of the urethra aiul 
trigomim. 


J. T’. Gf:i:i:KinLi-. 


















ANTUITRIN-S CUTANEOUS TEST FOB THE DIAGNOSIS 

OF PREGNANCY 


ISADORE Gersh, M.D., Denver, Colo. 

(From the Departinejit of Clinical Pathology, University of Colorado School of 

Medicine) 

N umerous attempts have been made to develop procedures for the 
early diagnosis of pregnancy which are simpler and more rapid 
than the highly accurate Aschheim-Zondek and Friedman biologic tests. 
Recently the intradermal injection of anterior pituitary-lil^e hormone 
has been revived by GilfiUen and Gregg^ as a “new, rapid, economical 
test for pregnancy and certain g 3 uieeologic conditions.” 

Most of the previous reports in the literature concerning the value 
of the test have been unfavorable.^ Since the recent encouraging report 
by GilfiUen and Gregg is so at variance with the previous literature, we 
have carried out a series of tests to determine the value of the procedure. 

This study was carried out on 113 individuals. Fifty were normal 
men and nonpregnant women; 48 were kno^vn cases of pregnancy of 
two or more months’ duration and fifteen were from one to nine days 
postpartum. 

Bach subject received three intradermal injections; two of which 
were different preparations of the hormone, namety (1) antuitrin-S 
which is an extract of pregnancy urine prepared by Parke, Davis & Co., 
and (2) an anterior pituitary-like hormone extracted from placental tis- 
sue.'^ These have apparently identical physiologic effects but are derived 
from different soui-ces. The third injection was a control consisting 
of normal saline with 0.5 phenol. Each injection amounted to two 
minims. In order to check the possibility of differences in reaction to 
preparations of separate dates, antuitrin-S from three lots and pla- 
cental anterior pituitary-like hormone from two lots of manufacture 
were used in this studjL 

The skin reactions were noted at intervals of one-half, one, and 
twenty-four hours following the injections. Results of the first two 
readings are shovm in Table I. At the last reading, practically all 
subjects showed an area of erjdhema at the site of both the antuitrin-S 
and placental anterior pituitary-lUce hormone injections. 

Prom the results it is evident that there exists a marked discrepancy 
between the skin reactions and the clinical diagnoses. The errors of the 
test consist in both false positive and false negative reactions. Using 
antuitrin-S, 20.S per cent false negative results wei’e obtained in our 

•The author ■wishes to express his appreciation for this material to Dr. R. tV. White- 
head, Department of Physiology and Pharmacology, D'niversity of Colorado School of 
Medicine. 
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pregnancy present. Eight patients gave a doubtful reaction while 76 
gave no reaction at all. In the pregnancy cases, therefore, the test was 
only 68 per cent accurate. Two of the postpartum patients were tested 
within one hour after delivery and both gave no skin reaction within 
the next hour; both, however, showed strongly positive reactions five to 
six hours later. A number of the positive skin tests lost their erjdhema 
within a few hours, but most of them remained red for one or two da3'’s. 
Almost all of the patients with positive sldn tests complained of pain 
at the site of injection although there were no infections in the entire 
series. Of the nonpregnant patients, aU. showed definite skin reactions; 
some more positive (extensive) than others. 

The second hormonal product studied Avas anterior pituitary luteum 
(Ayerst), an anterior pituitary-like hormone derived from the placenta. 
This substance was alcohol free. It was used in only six patients all of 
whom Avere definitely pregnant. The results are tabulated in Table II. 


Table II 


TYPE OF CASE 

TOTAL 

SKIN REACTION 

POSITIVE NEGATTVE 

DOUBTFUL 

Prenatal (pregnant) 

6 

2 3 

1 


In tliis small series, this product produced results only 50 per cent 
accurate, and its use AA^as discontinued. 

The third and final product studied Avas progestin (Upjohn) a corpus 
luteum extract from fresh glands containing corpus luteum liormone AAdiich 
plays such an important role in the physiology of pregnancy and men- 
struation. This Avas used in 29 eases AAdth the folloAAong results. Table III. 


Table III 


TYPE OF CASE 

TOTAL 

SKIN REACTION 
POSITIVF. NEGATIVE 

DOUBTFUL 

Prenatal (pregnant) 

10 

9 

0 

1 

^lerlical (nonpregnant) 

15 

14 

1 

0 

Newborn (one to ten days) 
Total number of ca.ses tested 

4 

29 

4 

0 

0 


An analysis of this series sIioaa's that 98 per cent of all cases, including 
the pregnant Avomen, produced a positiA’e skin reaction rendering this 
lost definitely inaccurate. 

"We must conclude, therefore, that the use of anterior pituitai'y-like 
hormone injected intradermally in the manner suggested by GilfiHen 
and Gregg, and seienlifieally controlled, in a series of 198 cases, did not 
provide an accurate or reliable skin test for pregnancy. 
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SKIN TESTS FOR PREGNANCY 

Charles ^ Y . Prank, M.D., and Philip B. Wahrsinger, M.D., 

New York, N. Y. 

G ILPILLEN and Gregg, in the September, 1936, issue of the Ameri- 
can JouRN^vL OF Obstetrics and Gynecology, presented a series 
of cases in which thej' found that “antuitrin-S, wiien injected intra- 
dermaUj, provides a reliable, siinjile, quick, economical, and accurate 
guide in the diagnosis of pregnancy.” The theory propounded ^Yas that, 
since there is an anterior pituitary-like substance in the urine of preg- 
nant women, pregnant women should not be sensitive to its intradermal 
application, and that nonpregnant women should show a dermal reaction 
to its injection. In otlier words, a positive skin reaction indicates the 
absence of pregnane.y. The absence of a skin reaction indicates that 
pregnancy is present. 

This pregnancy test was apparently first iiroposed bj^ Porges and 
Pollatschek^ of Vienna. It was subsequently investigated by Alfred 
Deutsch^ in Europe and by Hyman Strauss® in this country. Both these 
workers found the test to be quite unreliable. 

In order to verify the findings of Gilfillen and Gregg and to cor- 
roborate the above-mentioned theory, the following tests were done on 
a series of 198 eases on the Obstetric Service of Dr. Mej^er Rosensohn, 
at The Bronx Hospital. Tliree different laboratory hormonal products 
were used. In all cases 0.2 c.e. was used intradermallj’- on one arm while 
a like amount of sterile saline solution was used as a control on the other 
arm. In order to avoid pseudoreactions due to dermographia, infection, 
chemical irritation, such as alcohol, etc., only saline solution was used 
to cleanse the skin fifteen minutes before the test. Likewise, no product 
with an alcoholic base was used. 

The first hormonal product used was antuitrin-S (Parke, Davis & Co.), 
an anterior pituitary-like substance derived from the urine of pregnant 
women. This was injected intradcrmally in 163 eases with the following 
results (Table I) : 

Table I 


TYPE OF CASE 

TOTAL 

SKIX 

POSITIVE 

REACTION 

negative 

DOUBTFUL 

Prenatal (pregnant) 

112 

2S 

76 

S 

Medical (nonpregnant) 

22 

21 

1 

0 

Postpartum (1 liour to 9 davs) 

21 

21 

0 

0 

Pediatries (2 to 10 years) 

S 

s 

0 

0 

Total number of cases tested 

163 





An analysis of this series shows tiuit of 112 definitely pregnant women, 
28 gave a positive skin I’eaction, falsely indicating that there was no 
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Thus, from the preliminary work of Hines and Brown, it appeared 
that their “cold test^' might serve to differentiate hypertension due 
to parenchymatous nephritis from that due to vascular disease. Fur- 
ther, an exaggerated response in an individual with normal blood 
pressure seemed to suggest strongly a hj^^iertensive diathesis (latent 
h.vpertension). 

Dieckmann and Micliel, and Eandall and Murraj' were quick to see tlie possibili- 
ties of such a test as applied to the toxemias of pregnancy. In a preliminary 
paper, Eandall and Murray^ suggested that the test might reveal impending toxemia 
before the appearance of the classical signs. Dieckmann and MicheD also in a 
preliminary report, placed more emphasis nj^on the potential value of the test in 
prognosis and in differentiating between the acute toxemias and “chronic nephritis” 
by which they apparently mean both primary hypertension and chronic paren- 
chymatous nephritis. 

If there is practical value in the test, it would seem to us to lie in 
the aid it might give in progno.sis and differential diagnosis as pointed 
out hy Dieckmann and Michel. If it is true that the “cold te.st” will 
distinguish hettveen primary and secondary hypertension, and will 
reveal latent hypertensive vascular disease ; and if it is also true that 
responses to the test ai-e not altered hy noi-mal pregnancy, obviou.sly 
the “cold test’' should be invaluable in the differential diagno.sis of 
hypertension during pregnancy. 

For two years we have used the “cold test” repeatedly upon a con- 
siderable number of both normal and toxemic patients during the 
course of pregnancy and in the puerperinm. The technique which Ave 
have used in performing the test does not differ materially from that 
described by Hines and BrOAAm. The patient assumes a comfortable 
reclining position, and the blood pressure is taken at intei-Amls of a 
few minutes until a basal lexml is reached. This usually requires from 
ten to forty minutes. The opposite hand is then placed in an arm bath 
filled Avith ice AA-ater at 4° C. for two minutes. The blood pressure is 
recorded each thii’ty seconds during the period of the immersion and 
.subsequently until it has returned approximately to the basal Ica'oI. 
The maximum rise in systolic and diastolic pressure is taken as the 
response to the test. 

The rise in blood pressure is apparently in response to the pain 
induced by the ice AA-ater. From experimenting upon ourselves and 
others, Ave have made scA'eral obseiwations AAdiieh haA’c some bearing 
upon the interpretation of rc.sulls. First, the sub.ieetiA'e pain experi- 
enced A'aries to a con.siderablc extent in the same individual Avhen the 
test is repeated at different times although the conditions of the test 
remain constant. Second, the maximum pain occurs after .some tAventy- 
five to thirtA' seconds of immersion, and the hand subsequently lie- 
comes relatively numb. Tin's observation is to be correlated Acitli the 
fact that a maximum response in blood pressure is almost always 



A STUDY OF THE “COLD TEST” IN NORMAL AND 
IN TOXEMIC PRECNANCY 

Duncan 'E. Reid, M.D., and Haeold M. Teel, M.D., Boston, Mass. 

(From the Department of Obstetrics, Boston Lying-in Hospital) 

T here is urgent need for some test or system of diagnostic pro- 
cedures wliicli would make possible tlie immediate and accurate 
classification of patients witli bj’-pertension, albuminuria and edema 
during pregnancy. Recognition of this need has led to the proposal 
of a number of tests, the purposes of which have been to distinguish 
between preeelampsia and eclampsia on the one hand, and vascular 
or renal disease independent of pregnancy, on the other. The common 
orthodox procedures are applications of tests used by internists to 
measure renal function. Among the more valuable of these are con- 
centration and dilution of urine, phthalein excretion, blood chemistry, 
and urea clearance. If proper allowance is made for the peculiarities 
of the physiologic state of pregnancy (such as the tendency to retain 
water) these tests may be made to yield valuable information. How- 
ever, they are of Little or no positive value in the differentiation of 
essential hypertension, mild parenchymatous nephi’itis without signifi- 
cantly impaired renal function and preeclampsia. Further, they do 
not solve the problem of whether the increases which Ave so commonly 
see in the blood pressures (often accompanied by urine changes) of 
known hypertensh'^es and nephritics dui’ing the last trimester of preg- 
nancy are exacerbations of these diseases or the superimposition of 
preeclampsia. 

Recentlj^ the “cold test” as described bj^ Hines and BroAvn^ has 
attracted considerable attention. These authors studied the response 
of the basal blood pressure to a standard cold stimulus from immersing 
the hand in ice Avater. They found that a characteristic exaggeration 
in the response to the test as measured bj^ the rise in systolic and 
diastolic blood pressures Avas shoAAm by 98 per cent of their patients 
AAuth primary hypertension. Patients with hypertension due to ne- 
phritis failed to show this exaggerated response to the test. 

Further, in a group of subjects Avith normal blood pressures, some 
20 per cent shoAved an exaggerated response to the test. Of these 
individuals with normal blood pressures but with exaggerated response 
to the cold stimulus, the immediate family history was positive for 
hypertension or death from apoplexy in at least 75 per cent of the 
cases. 
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systolic response to the test on at least one occasion was greater than 
20 mm. (3) The response exceeded 30 mm. systolic on one or more 
occasions in 8 patients. In only one of these latter cases ivas there a 
family history of hypertension. 

Eesponse to the ‘^Gold Test^’ During Toxemic Pregnancy. — Five nor- 
mal patients whose family histories were negative for hypertensive 
disease and whose past histories revealed no nephritis were followed 
from early pregnanejL Eoutine examinations included blood pressure, 
urinalysis, and u^eight, and in addition the “cold test'' was performed 
at intervals of about six weeks on each patient throughout pregnancy. 
Each of these patients developed toxemia late in pregnancjL The 
“cold test" was performed eighteen times antepartum upon these 5 
patients, and in onlj’- two instances were systolic responses' greater 
than 20 mm. Hg obtained. One of these was obtained in a patient at 
the first test early in pregnancy when the blood pressure was normal. 
The responses of this same patient later in pregnancy were subse- 
quently less than 20 mm. s3’^stolic even when the blood pressure was 
elevated due to toxemia. 

Of 17 other patients who developed toxemia during pregnancy hut 
whose blood pressures were normal both before tlie onset of toxemia 
and again postpartum, 11 showed sj^stolic responses of 20 to 40 mm. 
Hg at the time of the toxemia. Thus, in 17 patients who may be fairly 
said to have had uncomplicated toxemias of pregnane}’", there was no 
uniformity’" of response to the test. 

Response to the “Cold Test^* During Pregnancy of Patients With 
Essential Hypertension. — There were 14 patients upon whom “cold 
tests" were perfoi-med whose past histories, courses during pregnanej' 
and follow-up examination for at least six months postpartum justificcl 
a diagno.sis of essential hj'pertension. Onl}^ 6 of them showed systolic 
responses greater than 20 mm. Hg. 

Pickering and Kissin^ applied the “cold test" to a series of non- 
pregnant patients. Their results failed to confirm those of Hines and 
Brown that an exaggerated response to the test is characterislic of 
patients with latent or developed essential hjqiertension. Observations 
of our own upon a limited .scries of nonpregnant subjects are in accord 
with the findings of Pickering and Kis.sin. 


CONCLU.S10NS 

The results of our own stiid.v on normal and toxemic pregnant pa- 
tients fail to .support the .suggestion that the test might reveal impending 
toxemia. Xor do we find thetest of practical value in the differential diag- 
nosis of pregnancy toxemias. Although tlie number of jaatients in our 
groups is too small to c.xclude a gmicral relationship between the magnitude 
of the re.sponse to the test and essentia! hypertension or other fornus of 
hypertension during pregnancy, the marked varialion.s in rc.spon.se in 
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elicited by immersion of tbe band for thirty seconds. The responses 
of the same individual to the test when it is repeated at intervals of 
several days are usually of the same general pattern although differ- 
ences of 20 mm. Hg systolic in the maximum response are not infre- 
quent. In our hands, the systolic response is more consistent than 
the diastolic when determined bj’" the usual clinical sphygmomanometer 
and stethoscope. 

In the original article of Hines and Brown, the average systolic and 
diastoKc responses of the "normal” group of subjects were 8.62 and 
8.14 mm. Hg. These authors regarded 15 mm. Hg as the maximum 
normal sj^stolic response. Randall and Murray allowed 20 mm. Hg 
as a maximum normal systolic response. We have been able to confirm 
the obstyvation that the response to the te.st is minimized or abolished 
bj'- sedatives and anesthesia. 

Response io the “Cold Test” During the Course of Normal Rreg- 
nancy . — The "cold test” Avas performed at iuteiwals of from four to 
six weeks throughout pregnancy and puerperium upon 34 normal pa- 
tients. In all, 159 observations were made upon this group of patients. 
Hone of them deA'eloped systolic blood i^ressures of 140 ram. Hg or 
more, or albuminuria or significant edema. The aA'erage rise of SA'stolic 
and diastolic blood pressures in the different periods of pregnancy and 
puerperium in response to the "cold test” is shoAvn iii Table I. Tbe 
individual variation in response to the cold fluctuated from three in- 
stances in Avhich sjuicope deA'eloped with accompanjdng fall in blood 
pressure, to one instance in which the systolic rise was 62 mm. Hg. 
It Avill be seen from the table that although there is perhaps a slight 
tendency toAvard increase in response as pregnane}'' adAmnces, such 
increase is probabty not significant. 

Table I. The Aa'SH-age Rise ix Systolic axd Dia.stolic Blood Pressure in 
Response to the “Cold Test" in the Different Periods of Pregx.a-Xgy and in 
THE PUERPERIUJI. TlIE TABLE Is CONSTRUCTED FROM 1.59 OBSERVATIONS XJPOX .34 

Patients 


WEEKS DURATION I 

PREGNANCY 

PUERPERIUM 



25-32 

33-40 

1-2 

6+ 

Number of observations 

22 

32 

33 

32 

26 

14 

Av. rise systolic blood pressure 

14.SG 

13.70 

19.40 1 


13.40 


Av. rise diastolic blood pressure 

10.63 

11.06 

9.20 i 





Further examination of the results of the te.st in these 34 normal 
patients permits a number of intere.sting obseiwations. (1) There Avere 
4 subjects in AA'hom the systolic re.si)on.se Avas ahvays greater than 20 
mm. Hg. Pour or more tests at inteiwals of more than four Aveeks 
Avere done in each instance. The family histories in 3 of these patients 
Avere negative for hypertensiA'e disease. We had the opportunity to 
personally check the blood pressures in the immediate families of tivo. 
(2) There Avere 16 patients or exactly half of the group in Avhom tbe 
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Estrogenic hormone was determined by the Pluhmann method.® This 
test is based on the stimulation of the atrophied vaginal mucosa of the 
test animal (mouse). Whereas earlier tests utilized this principle by 
observing changes in the vaginal mucosa bj’- smears, Pluhmann ’s pro- 
cedure is dependent on '‘the histologic demonstration of certain changes 
in the vaginal mucosa of recently spayed mice which precede cornifica- 
tion, the most important of which is the formation of tall columnar cells 
secreting mucus (mucification).” Although this change was formerly 
thought to be a specific effect of a corpus luteum hormone, more recent 
investigation has demonstrated conclusively that mucification is an effect 
of estrin, and that the production of this change by corpus luteum ex- 
tracts is due to the presence of small amounts of estrogenic hormone 
in these preparations. Thus mucification is recognized now as an estro- 
genic hormone response. 

METHOD 

The animals used were young adult female mice, which had been spayed nine 
days prior to the onset of the test. For convenience to the operator the mice were 
spayed on Monday morning and were available for injection on the following Wed- 
nesday morning. 

For this problem the test materials wei’e blood samples tahen from mother and 
child at the time of parturition. The mother’s blood was obtained by venipuncture. 
Tlie fetal blood was obtained by “milking” the cord before expression of the 
placenta. These blood samples were alwa3’s obtained within the twenty-four hours 
immediately prior to the onset of the te.st. The samples were kept sterile; the 
clear serum separated by centrifugation and kept in the ice box. The time element 
is important in view of the possible variation of hormone content due to standing 
several daj’s. 

The previouslj' prepared mice were injected three times daib*; 0.5 c.c. at 9:00 
A.M., 1:00 P.M., and 5:00 I’.xr., for three consecutive daj’s. On the morning of the 
fourth daj", the mice were killed and after abdominal incision and splitting the 
.sj'mpln’sis, the vagina was dissected free and fixed in formalin. The individual 
specimens were mounted in celloidin, sectioned at two or tlirce levels and stained with 
hemotoxj’lin and eosin. 

Because of the biologic variation in respoiusc to :iin’ one dosage, three or four mice 
wore used for each determination. TJius this technique adhered closolj' to that 
originalh’ publi.«hed bj' Fluhmann. 

Tlic Fluhmann tests were performed using vaiwing concentrations of matcrn.'il and 
fetal blood serums. In the earlier tests in the series, full strength serums were 
iniected. The results revc.aled such a high concentration of estrogenic hormone, how- 
ever that subsequent!}' both maternal and fetal .«eruins were diluted ■with norninl 
salt ’solution. Dilutions of 1:2, 1 :-l. 1:8, l.-lfi and 1:20 were used. Tlie maternal 
and fetal serums of any one set of injections were always of the same dilution. 

lUvSULT 

As tlu: concenl ration of ostrogonic hormoiio in llio le.slod .serums bc- 
eamc le.ss, due to dilution, the degree of re.sponse heetime jn-ogrc-ssively 
Ics-sened ;ilso. Thus, with the more dilute serutn.s the lyi)e respon.se was 
sueh n.s to allow for fairly delicate discrimination. 
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different patients of eacli clinical group, as well as considerable differences 
in the response of the same patient at different times, would exclude any 
value for tlie test in differential diagnosis for any individual ease. 
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THE PRESENCE OF ESTROGENIC HORMONES IN MATERNAL 

AND FETAL CIRCULATION 

S. D. Soule, M.D., St. Louis, Mo. 

(From the Department of Obstetrics and Gynecology, Washington University School 
of Medicine, the St. Louis Maternity Hospital and Barnes Hospital) 

T he problem of passage of substances through the placenta has been 
subjected to extensive investigation since the demonstration of the 
absence of anastomoses between maternal and fetal circulations. 

Euppi and Schlossmannz in autlioritative monographs, discuss the permeability 
of the placenta to carbohydrates, proteins, lipoids, salts, hormones, vitamins, anti- 
bodies and antigens. Brandstrups also notes that through the work of Slemons, 
Von Oettingen, Hellmuth, Runge and others, we now have quantitative data on 
various salts, glucose, urea, uric acid, creatine, creatinine, amino acids, proteins, 
lipoids and lactic acid. 

The phase of this problem which has interested us most is the question 
concerning the presence of hormones in the fetal circulation. In a 
previous paper^ the bibliography concerning the permeability of the 
placenta to various hormones was presented, Snyder, Snyder and 
Hoskins, Schlossmami and others have discussed the problem of trans- 
mission of adrenalin, insulin, posterior lobe of the pituitary and para- 
thyroid extract. Soule^ discussed the transmission of anterior pituitary 
or anterior pituitary-like hormones (Prolan B). 

Tile literature concerning the presence of estrogenic hormone in the 
fetal circulation is meager. Schlossmann, quoting Courrier and von 
Loewe, concludes that female sex hormone (folliculin) is demonstrated 
in fetal blood. Skovnon and Skarzynsld,® working with rabbits, conclude 
that the placenta permits follicular hormone to pass through. 

The most expedient method for the stud}' of the interchange of sub- 
stances between the mother and fetus is a comparative analysis of the 
maternal and fetal blood at the time of parturition. The approach to 
the problem in this laboratory is based on the simultaneous determina- 
tions of the presence of e.strogenic hormone in human maternal and fetal 
blood. 
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dominal incision, reaching from just below the xyphoid to just above the symphysis 
pubis. The abdomen is closed behind the uterus by through-and-through sutures. 
The uterus is then opened and tlie child delivered. The uterus and adnexa are 
allowed to remain on the abdominal wall for twenty to thirty days when they are re- 
placed by a second laparotomy or the “reintegration” of Portes. 

Ddderleini points out that this technique was suggested by Gottschalk in 1909 in 
the Berliner Gesellscliaft and again in 1911 in Munich at the Gjmaekologen-Kongress. 
It seems he did not use the operation, however. After Portes ’ original report in 1924 
the operation was used widely in the Latin countries and later in Austria and 
Germany. In 1926 G. A. Wagner reported a small series of cases with good results, 
and in 1931 L. Krauls reported one case with good result. His method differs in that 
he delivered the fundus of the uterus only so far as to allow the adnexa to remain 
within the peritoneal cavity. In this way he avoided closure of the tubes by granu- 
lation tissue incident to the weeks of extraperitonization and also the necessity 
of a second operation to replace the uterus. He sutured the unopened uterus later- 
ally to the edges of the recti muscles. Here it remained and as involution took place, 
the uterus spontaneously sunlc back into the peritoneal cavity. The result w’as a 
uterus fixed to the anterior abdominal wall after healing. 

KrauPs method has the advantages mentioned of avoiding a second operation 
and closure of the tubes but it defeats the chief purpose of Portes ’ technique, namely 
removal of the uterus and adnexa from the peritoneal cavity until danger of spread- 
ing infection is past. Certain difficulties in Portes' technique should bo pointed 
out, however. The acute anterior flexion of the uterus in lifting it through the ab- 
dominal wall and the necessary delay in delivering the child until the abdominal wall 
is closed may give rise to uterine apoplexy with resultant death of the child. The 
danger of peritonitis when tho uterus is replaced is negligible if smears and cultures 
are taken before laparotomy. Poor union of the uterine wall is a more serious con- 
sideration in cases of union by second intention which is to be expected in such in- 
fected cases as demand this radical treatment. 

It would seem to me that tho bad points of Portes’ technique arc more than off- 
set by the following advantages: A w’oman frankly infected who cannot bo delivered 
from below may still be saved by cesarean section with very little danger of infec- 
tion so long as the uterus and adnexa remain outside tho peritoneal cavity during 
the first twenty to thirty days. The operation requires only a few minutes and may 
bo used in patients who could not survive a longer more complicated operative pro- 
cedure. Closure of the tubes may be largely o%-crcome by the use of rubber tissue 
instead of moist gauze dressings. In this way the uterus and reproductive function 
nuiy be preserved while minimizing the danger from infection while delivering 
through the abdomen. 

These three case reports illustrate the use of Portes’ technique whore the patient 
was admitted late in labor, in extremis, frankly infected, and where delivery wa.s 
impossible from below. Two arc cases of deformity duo to osteomalacia, one is a 
chondrodystrophic dwarf. In the first case wet gauze dressings wore used. The tubes 
were completely clo.=cd by ndliesions and granulation li.'suo. In the third case rubber 
protective was used and no gauze allowed to touch the uterus or tubes. Althoiigli 
tho patient died after four day.', there was no sign of granulation tissue formation, 
and it seems probable that this use of protective would decrease the incidence of 
closure of the fimbriated ends. 

From the .standpoint of pueriieral infection the results in Cases 1 and .3 were sat- 
isfactorv. In Case 1, there was an elevation of temperature from tho fonrth to 
the eleventh day. but the patient was feeling well, faking a general diet, tho abdomen 
v,-as soft and there were no signs of peritonitis, in spite of the fact that there was 
.a dniinage of huge quantities of pus from the uterus. After the eleventh day there 
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The degree of miicificatioii as determined by the Flnhmann test was 
alwaj'S the same in corresponding maternal and fetal serums in all dilu- 
tions. 

The observation is most interesting when one recalls that most hor- 
mones are not found in similar concentrations on the two sides of the 
placental harrier. 

CONCLUSION 

1. Estrogenic hormones are present in equal concentration in both 
maternal and fetal circulations. 

2. The presence of estrogenic hormone in marked concentration in 
the fetal circulation is consistent with the clinical observance of enlarged 
breasts and bloody vaginal discharge in newliorn infants. 

3. Considering that there is no evidence that the fetus produces an 
excess of estrogenic hormone, we may assume that the placenta is 
permeable to estrogenic hormone. 
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THE VALUE OF CESAREAN SECTION WITH FORTES’ 
TECHNIQUE IN THE PRESENCE OF INFECTION, 

WITH REPORT OP THREE CASES 

SusANNE R. Parsons, M.D., P.A.C.S., Santa B^vrbara, Calul 
(From the Department of Obstetrics and Gynecology, Eunan-Yale Medical School, 

Changsha, China) 

'“THE treatment of frankly infected patients in wliom delivery from below is either 
impossible or necessitates a destructive operation on a living child, has long 
been a matter of discussion. Classical section followed by supravaginal amputation 
of the uterus is usually considered tlie safest, but in a young woman, perliaps in her 
first pregnancy, it is far from ideal. Also the surgical risk to an exhausted patient 
is considerable. Transperitoneal or extraperitoneal section does not remove the source 
of infection, namely the uterus, and is not free from danger of subsequent peritonitis. 
.Also almost the same surgical risk is encountered as with the amputation of the 
uterus. 

In 1908 Sellheim suggested using a uterine-abdominal fistula in these cases. This 
allowed free drainage of the uterus and the abdominal cavity was protected by 
suturing the edges of the open uterus into the abdominal incision. A second lap- 
arotomy was necessary to return the uterus into the abdominal cavity. This opera- 
tion seems to have been widelj' used in Germany. In 1924 L. Portes first suggested 
and used the "exteriorisation” of the uterus in cases of infection. The technique 
consists briefly in delivering the entire uterus and adnexa intact through an ab- 
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in the liospital. On the fifth day the uterus began to discharge foul pus whicli was 
very profuse, saturating the entire bed. The white blood count -ivas 28,000, witli 94 
per cent poljTiiorphonuclears. The uterine sutures sloughed out, leaving a gaping 
incision which, however, provided wide and 'safe drainage outside the abdomen, 
wdiich remained soft and undistended. Dakin’s solution was used to irrigate and 
dress the uterus. A general diet was taken and the condition of the woman was 
excellent. 

Involution took place normally and by the nineteenth day culture showed only a 
few staphylococci present. Five days later, under local anesthesia the uterus was 
sutured and replaced into the abdomen. A mercurochrome cigaret drain was left in 
the uterus wliich was later removed tlirough the vagina. Tlie abdominal wall was 
closed in layers and the rest of the stay in the hospital was uneventful. Both tubes 
Avero closed by adhesions at the fimbriated ends and further pregnancy was not prob- 
able. Sterilization, hoAveA'er, was not done on account of the refusal of the husband 
and woman herself. The patient was discharged from the hospital Feb. 27, lOSI', and 
seen May 7 in the dispensary Avhen .she rvas in excellent condition. 

Case 2. — (13537) Mrs. C. Y. S., admitted to the Hunan-Yale Hospital Feb. 5, 
1934. The woman had been in labor for four days, 3 of which she had spent at home 
under the care of a native midAA'ife. Twenty-four hours before admission she had 
been taken to a Chinese hospital where large doses of pituitrin had been injected. 

The patient was a twenty-year-old primigravida. Past history could not be ob- 
tained other than that she had been blind for some years. 

PlU'sical examination showed a rvoman acutely ill, pale, sweating, pulse weah, 
140 per minute, temperature 35.5° C., blood pressure not obtainable. Both eyes 
wore blind and scars of old tracoma er’ident. The lungs were clear, heart sounds 
faint but no murmurs hoard. The abdomen ivas enlarged to the size of a term preg- 
nancy but the uterus was tetanicallj' contracted over the fetus, making it diflic.ult 
to palpate the fetal parts. The child presented by vertex, which markedly over- 
rode the .symphysis. No fetal heart tones Avero heard. No presenting part could 
be reached by the examining finger in the rectum and a foul meconium-stained fluid 
Avas being passed from the Angina. 

The most striking point in the physical examination Avas the small stature of the 
Avoman Avhose height mea.sured approximately 40 inches. The spine Avas twisted 
AA'ith a marked lumbar lordosis aa-IucIi had caused the promontory of the sacrum to 
descend doAATiAA'ard and foi'AA-ard to the IcA’cl of the symphysis, thus doubling the 
sacrum on itself. This gaA-e a greatly decreased anteroposterior diameter to the 
sacrum Avith a diagonal conjugate also docieascd to G cm. The sacral promontory 
lay directly behind the symphysis. The external pelvic measurements AA-cre, spines 
2.3. crests 25, trochanters 25, Baudeloqiie ’s 1(5, and tuber i.'.-chii 7.5 cm. 

The blood count Avas B.B.C.. 4,780,000; W.B.C., 13,450; Hb 100 per cent ; poly- 
morphonuclears, 81 per cent. No urine Avas obtained on catheterization. 

Although there Avas no history obtainable of a decrease in stature, the bony 
deformity aa'us characteristic of osteomalacia. 

The Avoinan Avas at once given .supportiA-e treatment, heat, intravenous glucose, and 
stiline hyjiodennoclysis. Using ether ane.«lhosia she Avas prepared for laparotomy. 

A midline incision Avas made from the xyphoid to 15 cm. aboA’C the .symphysis. '1 he 
bladder Avas dark, hemorrhagic, and the loAA'cr uterine segment aa-jis of pajicr tliich- 
ness, in places gangrenous. Extreme care A\-a.s necessary in delivering the unojtcned 
uterus in order not to nijiture tlie loAA-er segment during the flexion. On this accminf 
the upper end of flic abdominal incision AA-as not sutured until after deliAcry of the 
cliild. Large gauze packs and foAvels AA-ere used to jirolect the uiqicr abdomen from 
contamination by the uterine contents as Avell ?iw i),(. routine packing off of the loAVcr 
iiS'-ision. Tlic tightly contracted iift'nis Avhii-h outlined tlie liody of the fetus Ii!;e a 
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was no further elevation of temperature and the recovery was uneventful. In Case 3, 
the patient died on the fourth day, but up to this time showed no evidence of 
peritonitis or elevation in temperature. 

All three patients were extremely bad surgical risks. In Case 1, which survived, 
the pulse was 120, blood pressure 104/60, temperature 37.2° C. In Case 2 the pulse 
was 140, blood pressure could not be obtained, temperature 35.5° C., and in Case 3 
the pulse was 120, blood pressure 68/42, temperature 37.2° C. It was felt in each 
case that amputation of the uterus would not have been survived, while Portes 
offered a rapid delivery with little additional shock. In each case the condition 
after operation was no worse than when the patient went onto the table. In addition, 
as Cases 1 and 3 illustrate, infection was adequately cared for. 

Case 1. — (13406) Mrs. T. P. S., admitted to the Hunan-Yale Hospital Jan. 12, 
1934, after being in labor eighteen hours. She was delivered of a living child in 
this hospital four years ago by cesarean section and warned that spontaneous de- 
livery would be impossible. In spite of this she remained at home attended by a 
Chinese midwife until after the rupture of the membranes. 

Past history was unimportant but for the fact that she did not walk until two 
years of age. There were no serious illnesses or accidents. Menstrual history was 
regular, onset at seventeen years, last period in April, 1933. 

Physical examination showed a woman pale, sweating, cold, exliausted. Height 
was 132 cm., weight 97 pounds, temperature 37.2° C., pulse 120, blood pressure 
104/60. Head and chest were normal. Abdomen was enlarged to the size of a term 
pregnancy. The fetus presented by vertex, no fetal heart heard. The head was not en- 
gaged and definite over-riding at the symphysis was evident. Tlie pelvis measured: 
spines 20.5, crests 21, trochanters 24.5, Baudeloque 's 16, tuber ischii 5 cm. The urine 
showed 2-plus albumin, red blood cells, and white blood cells. The red blood count 
was 4,100,000, white blood was 43,300, Hb 91 per cent. 

X-ray of the pehus showed diagonal twisting of the bones with extreme scoliosis 
of the lumbar spine. The sacrum was displaced to the right, the superior strait 
was triangular and irregular in shape, with the sacral promontory at the level of 
the symphysis but to the right of the midline. The diagonal conjugate measured 
7 cm. The pubic arch was very narrow which further decreased the available space 
for delivery from below. Engagement in the superior strait was prevented both 
by the size and shape of the inlet. 

The uterine contractions were every three to five minutes and forceful. Immediate 
delivery was necessary to prevent rupture of the uterus through the old scar. The 
outlet contraction was too great to permit of any destructive operation from below 
and the patient’s condition forbade any prolonged surgery, as supravaginal amputa- 
tion of the uterus after section. 

Portes’ section was done under ether anesthesia. The abdomen was opened by a 
long incision from just below the xyphoid to just above the symphysis. The sldn 
was protected ndth towels and the uterus delivered intact. The abdomen was rapidly 
closed by through-and-througli silkworm-gut sutures above and below the uterus, and 
protected with more thick gauze pads and towels to prevent contamination from tlie 
uterine contents. The fundus was incised and a dead macerated full-term fetus 
delivered. The placenta was expressed and the uterine incision closed in two layers, 
first interrupted, the second continuous catgut. The uterus was dressed with moist 
gauze, dry towels, and a tight abdominal binder applied. 

The pulse remained between 120 and 130 during the operation and the patient was 
sent to her room in good condition. Voiding was spontaneous. Daily dressings 
with moist saline gauze were applied to the uterus. On the second day the tem- 
perature rose to 37° C., pulse 80. There was a further elevation of temperature on 
the fourth day to 37.8° C. and it continued between 37° and 38.6° C. until the 
eleventh day when it fell to normal and showed no further elevation during the stay 
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136 as tlie patient was returned to her room. Digitalis and epliedrine were given 
and flnids by vein and subcutaneously, as well as by rectum. 

A few hours after operation the temperature rose to 38.8° C. and the pulse to 
150, but the next day the temperature was 37.2° C., pulse 120. Fluids were taken 
well and there was no distention. The second day the dressings were changed. The 
uterus was clean and no bleeding. On the fourth day the general condition was 
worse, the temperature was 37° C., respiration was shallow, and the pulse weak, 130 
per minute. Involution had begiun and the abdomen showed no evidence of perito- 
nitis. In spite of intravenous glucose, digitalis, and general supportive treatment, 
the patient died four days after delivery of cardiac failure. The hemoglobin at this 
time was 82 per cent. X-ray of the pelvis showed an anteroposterior contraction 
with the sacral promontory almost touching the symphysis. X-ray of the child 
showed normal bony development. 
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TISSUE LOSS FROM THE ENDOMETRIUM DURING 

MENSTRUATION 

MEiA^iLiji; C. Watson, M.D., and Earl W. McHenry, M.D., Ph.D., 

Toronto, Ont. 

H eretofore, the description of tlie changes in the endometrhnn 
whicli characterize the normal menstrual cycle in the human female 
has been inadequate, in as much as the reason for the death and the 
dissolution of the cells in the endometrium which results in macroscopic 
tissue loss, has not been explained. 

The observations reported here are based on the first experiment in 
an investigation whicli is intended to justify the following conclusion, 
namel}": during the functional stage, the internal economy of the 
epithelial cells in the endometrium is so altered by the accumulation, 
within the cell, of the elements of the secretion to be elaborated, that 
a return to their former state after the stimulus to the formation of 
secretion has been withdrawn is impo.ssible. Therefore when the stimulus 
from progestin disappears with the normal degeneration of the corpus 
luteum at the end of the cycle, these functioning cells die, and dissolu- 
tion of the cells with tissue lo.ss results. 

The development of the endometrium in two monkeys was artificially 
augmented by the administration of estrone and progestin. Bach animal 
received simultaneously a hypodermic dose of 1 mg. of estrone in oil 
dailv for seven days followed by a hypodermic dose of four rabbit units 
of progestin daily for five days. A hysterectomy was j)erformed on 
animal “A” on the day following the last dose, and on animal “B,” on 
the fifth day following the last dase of ])rogestin. The uterus in cacli 



PARSONS: VALUE OF CESAREAN SECTION IN PRESENCE OF INFECTION H15 


glove, vas opened at the fundus in order to avoid the gangrenous lower segment. 
The child was grasped by the feet and peeled out of the uterus. It was full 
term, stillborn, and macerated. The placenta was removed and the uterus wiped 
clean of membranes. The uterus was rapidly sutured in two layers and all dressings 
removed and the gloves changed. With fre.sh instruments the abdominal wall was 
now closed by through-and-through silkworm-gut sutures, both above and below the 
uterus Avhich was allowed to remain on the surface. The uterus and adnexa were 
covered by rubber tissue and wet gauze dressings. 

The operation lasted twenty minutes and the pulse remained 140 throughout, was 
small but regular. Fluids were continued with small amounts of ephedrine and 
digitalis given during the next ten hours. Transfusion was not possible on account 
of lack of donors, and the patient died ten hours after operation of cardiac failure. 

The child weighed o pounds. The head measured S.O.B. 9 cm., Bip. 9.5 cm., 
O.F. 11 cm., O.M. 10,5 cm. 

Case 3. — (13756) Mrs. H. L. S., a primigravida, was admitted to the Hunan- 
Yale Hospital March 13, 1934, after being in labor for four days. She had been 
attended by several midwives and the membranes had been ruptured for two days. 
She could give little past history other than that she had always been small. She was 
employed as a monkey trainer in a Cliinese circus. Her husband was of normal 
height and physical development. No other members of her family were said to be 
unusual in any way. 

Physical examination showed a woman 132 cm. in height, heavy muscular develop- 
ment, but the bony conformation of a typical chondrodystrophic dwarf. The head 
was markedly brachycephalic with prominent forehead and saddle nose, the arms and 
legs were short with great bowing of the tibia. 

The patient was exhausted. Labor pains were almost continuous. Tlie tem- 
perature was 37.2° 0., pulse weak, small, 120 per minute, blood pressure 68/42. Head, 
heart, and lungs were essentially negative. The abdomen was tense, the uterus 
tetanically contracted with the fundus lying under the diaphragm on account of 
the short torso. The child presented by vertex 'and was estimated at 7 pounds. No 
fetal heart was heard. The pelvis measured: spines 21, crests 23, trochanters 29, 
Baudeloque's 14.5, and tuber ischii 6.5 cm. Pectal examination showed the mem- 
branes ruptured but only the finger tip could be inserted between the symph3'sis and 
the sacral promontorj', which laj’’ directly behind the sj’mphysis. The R.B.C. Avas 
3,540,000; Hb, 75 per cent; W.B.C., 24,700; polymorphonuclears, 94 per cent. 
Urine showed a one-plus albumin ndth granular casts. 

Delivery from below was, of course, impossible with the diagonal conjugate of 
less than 2 cm. The patient was frankly infected and so poor an operative risk that 
amputation of the uterus after section was not to be considered. Therefore Fortes’ 
teclmique Avas decided upon as offering the least surgical shock and at the same time 
taking care of the infection. Under ether anesthesia the abdomen Avas opened from 
6 cm. below the xyphoid to just above the symphysis. The uterus was found tightly 
contracted over the fetus and was delh-ered intact. A contraction ring Avas found 
about the neck of the child witli the head fixed below the ring. The abdomen was 
rapidly closed above and beloAV tlie uterus bj’ through-and-through silkworm-gut 
sutures and protected bj' towels and gauze from contamination. The uterus Avas 
incised in the midline and it Avas necessary to carry the incision doAAmward through 
the contraction ring before it was possible to free the head. The child was full 
lerm, macerated, stillborn, but showed no evidence of chondrodj'strophj-. The 
placenta was removed and the uterus closed in two laA-ers. The tubes were excised 
bj" AA-edge-.shaped incisions and the distal ends buried in the folds of the broad 
ligament. The uterus was then protected b\' rubber tissue and dressed AA’ith Avarm 
moist gauze. The operation required thirty-five minutes in all, and the pulse Avas 




FiS. 3. 



Fiff. 4. — The arrow inarlcs t}ie position of the section sliown in Fijr. 



r arrov,- inrirhs ih<' position of Ui>- jo.'.-tion siiown In 1‘ir- 
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case was manipulated during the operation by grasping the uterine 
ligaments and the organ was immediatclj'^ transferred to the fixing fluid. 

The pliotograi)lis shown, in Figs. 1, 2, and 3, are of sections from the uterus of 
animal “A.” Fig. 1 represents a cross-section of the uterus from a position close 



Figr. 2. 


to the fundus, and accordingly most of the glands in this photograph are shown in 
cross-section. Fig. 2 is a photograph of a section taken 4.5 ram. lower in the uterus 
than Fig. 1, and Fig. 3 is from a section 4.5 mm. lower than Fig. 2. These photo- 
graphs show clearl}' that the endometrium in this uterus was in a well-developed 
functional stage and that it had remained intact because the epithelial lining of 
the lumen of the uterus was uninterrupted throughout. 
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plete dissolution, although hemorrhage into the stroma surrounding these glands 
is not a marked feature. Fig. 9 is a photomicrograph showing marked degeneration 
in the epithelium of the glands at the position marked in Fig. 4. 



Fig'. S. — Epithelial and stromal cells in the area have completely disappeared. (X250.) 



i.'ic n oiand.s along the line of .«iep.nratlon In which epithelium is undergoing dis- 

solution. (X2.^0.) 

The central degenerating nia.‘-s in Fig. .1 is again .'i eoiiiplefo ea.-t of (lie original 
lumen of the uterus. The epithelium whirh originally surrounded the lumen of the 
uterus is still rccognizahlc in certain areas as is shown hy higher magnitleadmi m 
the center of Fig. S. ^Vhile free red Mood eelL are very numerous in the de- 
generating mass shown in the center of Fig. tl.erc i.- very little iiemorrf.age into 
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Tlie photographs shown in Figs. 4, 5, and 6 were taken from sections of the uterus 
of animal “B.” These photographs show the endometrium as it appears during 
the process of cellular dissolution and tissue loss after progestin therapy had 
been discontinued for a period of five days. In Fig. 4 the major portion of the out- 
line of the original lumen of the uterus can be seen in the center of the mass of de- 



Pig-. 6. — The arrow mark.s the po.sition of the section shown in Pig. 7. 



Pift. 7. — ^Tissues beginning to lose definite outlines in area with extravasation of 

blood. (X250.) 

generating tissue occupj*ing the newly formed cavity. Dissolution of the epithelial 
and the stroma cells in this central mass is very complete. In some areas in this 
degenerating mass the outline of a gland can be recognized but individual cells 
in the epithelium of these glands cannot be made out. The epithelium of the glands 
in the superficial area surrounding the new cavity also shows evidence of fairly com- 




PHEGNANCy IN LYMPHOPATHIA VENEREA, COMPLICATED 
BY ESTHIOMENE AND RECTAL STRICTURE 

I. D. J\IicHELsoN, M.D., Joseph G. Grotty, M.D., and 
Lyman A. Kasselberg, M.D., Memphis, Tenn. 

(From the Departments of Gynecology and Bacteriology, University of Tennessee, 

and the John Gaston Hospital) 

' I 'HE Frei reaction is generally accepted as the definite criterion of existing or 

past infection with tlie filtrable virus of Ijunpliopatliia venerea. A positive 
reaction depends upon sensitization of tissues to tlie virus or its by-products. "Wliile 
generally regarded as a localized disease, there are investigators^! - who, on the basis 
of experimental and clinical findings, view this entity as a generalized infection with 
local manifestations at the portal of entry. The results of numerous Frei tests 
show that in the female, stricture of the rectum and esthiomene or elephantiasis of 
the vulva usually result from invasion of this virus. Stricture of the rectum is the 
common manifestation of the disease, Lichtenstein finding esthiomene in only six 
of 58 cases.3 

In the rather voluminous literature dealing with various aspects of this condition 
the effect of the disease on fecundity and pregnancy has been almost entirely neg- 
lected. Wilson-t in 1930 reported a number of cases of granuloma inguinale associ- 
ated with pregnancy. One of the patients also had an elephantiasis of the vulva, 
but no Frei test, wluch might have established a diagnosis of lymphopatliia venerea, 
was performed. The same objection must be raised in the case report of Das'' de- 
scribing elephantiasis of the vulva associated with pregnancy, because again no Frei 
test was done. Eccently Gaines and McDowell® described a case of rectal stricture 
and pregnancy, but again no mention of a Frei test is made. M’’e wish to report a 
case of lymphopatliia venerea with the clinical manifestations of elephantiasis of 
the vulva and stricture of the rectum with a positive Frei reaction, and to emphasize 
certain interesting laboratorv- finding.s, which may have differential value, if found 
to exist in all patients suffering from this condition. 

CASE REPORT 

M. J., thirty-four-ycar-old negro female, was first seen in the Out-Patient De- 
partment of the .John Gaston Hospital on April G, 192G. A diagnosis of chronic 
salpingitis was made at this time. Due to hemolysis the blood Wassermann 'vas not 
determined. 61ie next visited the clinic in October, 1927, with the same complaints. 
Tho blood Wassermann on this occasion was four-plus. A cour.=o of antisypldhtie 
therapy was instituted, but in May, 1928, the Wassermann was still positive. When 
seen again in November, 1929, she complained of arthritis in tho left knee, hut a 
cervical smear was negative for gonococci. She was now placed on a cour.^e of 
mcrcurv-, ivhich was' followed rather irregularly until August, 19.30. She re.'ippearcd 
in the clinic in February, 193G, and the blood Kahn was now negative. An hyper- 
trophy on the vulva was noted for the first time. On Aug. 2S, 19.3G, she was admitted 
to tho Gynecology Service of the John Gaston Hospital for study of the genital 
lesion. 

Tho growth on the genitals was first noted three years ago. Redness, tenderness 
or acute pain was never present. The swelling has progressively increased in sue 
with definito increase in nitc of growth during the past year. 
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the stroma where the endometrium is still intact. Tliis observation lends support 
to a speculation that the hemorrhage which occurs during menstruation may be 
secondary to the death and dissolution of the tissues. 

Fig. 6 is a photograph of a section close to the internal os from the same uterus 
showing very superficial dissolution in the endometrium. The epithelial lining of 
the lumen in this section is still intact, the epithelial cells of the glands in the 
degenerating area are quite indistinct and there is a very limited amount of free 
blood in the area. 


CONCLUSIONS 

The dissolution of tlie epitlielial cells in the superficial glands of tlie 
endometrium in animal “ B ” is similar to the dissolution of the function- 
ing epithelial cells which we have observed in the glands of the endo- 
metrium in the human female following a similar course of treatment 
with estrone and progestin. Dissolution of epithelial cells in the normal 
endometrial cycle, only occurs in the epithelium of the glands which 
have been stimulated to a full functional stage, and then only when 
the stimulus to function has been withdrawn. Tissue loss from the 
endometrium during normal menstruation is limited to the epithelium 
of the glands which have been fully activated by progestin and to the 
stroma whieli supports those glands. 

The authors are indebted to the Connaught Laboratories for permission to carry out 
this work and also for gratuitously supplying the estrone which was used. Grateful 
appreciation is also extended to Professor tV. A. Scott for his helpful interest. 

We are indebted to the Banting Research Foundation for a grant to one of us 
(M. W.). 


Golub, L. J., and Shelanski, H. A.: Silver Picrate Treatment of Vaginal 

Trichomoniasis, J. Lab. & Clin. Med. 22: 1155, 1937. 

Tliese autliors have treated 25 patients having T. vaginalis with a 1 per cent dis- 
persion of silver picrate in kaolin applied to the vagina with an occluding insufflator j 
this treatment was followed by a course of six suppositories each containing 2 gr. 
of silver picrate — one inserted every night starting one day after the insufflation. 
The patient then returned in one week for another course of insufflation followed 
bj' the above suppository treatments. Two such courses of treatment were the usual 
routine, but in some cases more treatments were required. After each menstrual 
period, patients were reexamined and the treatment repeated if necessary. The 
cervical mucous plug must be removed to prevent reinfection. For this purpose 
a colloidal aluminum hydroxide gel plus kaolin was used,- this was followed by 
cleansing the cermx and vagina with sterile water, the latter being less irritating 
than green soap. Intercourse, douches and tub baths are to be avoided; hygienic 
measures arc also important. 

Methods of transmission are di.scu.ssed, including the presence of T. vaginalis in 
prostatic fluid, which was responsible for recurrence of symptoms in three cases. 

W. B. Serbin’. 
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Pathologic Peport.—(mg. 2.) A biopsy was taken from the tumor of the labium 
niajus. The section is covered by squamous ej)ithelium Avliich was pigmented, 
tliickened, and slightly edematous. The stroma was markedly thickened, edematous, 
and consisted of dense fibrous tissue. Numerous dilated lymphatics and tliickened 
blood vessels surrounded by focal collections of lymphocytes and plasma cells were 
present. 

Course in Hospital . — ^During the eleven-day period of observation in the hospital, 
the patient ran a rather uneventful course. Temperature, pulse, and respirations 
were normal. However, the diarrhea persisted, the patient having 2 to 5 loose stools 
daily. She was discharged to the Obstetrical Clinic on Sept. 9, 1936. Since the 
submission of this paper the patient has delivered a normal child. She is now re- 
ceiving antisyphilitic treatment without any amelioration of the local findings. The 
child has been tested with six different known Frei Jintigens at various times with 
negative results. This is contrary to European findings. 



Pig. 2. Fig. 3. 


Fig. 2. — Biopsy of lesion on left l.'ibluni inajus .showing edema, fibrosis and porl- 
va.scular round cell inflitration. X70. 

Fig. 3 . — A portion of .section shown in Fig. 2, demon.strating the .same findings 
under higher jnagniflc.ation. X200. 


DISCUS.SION 


Notwithstanding the syphilitic background, we feel that the virus of lyrnphoptifhia 
venerea and not the Treponema pnllulum is the oliologic agent in the elephantiasis 
of the vulva and the stricture of the rectum. The simultaneous occurrence of syjih- 
ili.s and Ivmjihopathia venerea is a common finding as first pointed out by Coutts 
and Bianchi," moreover these clinical conditions commonly occur in nonsyphibtic 
patients and do not o<’cur in syphilitic patients unle.«.-‘ the Frei test is positive. 'Ihe 
development of the lesions during the period of nntisy})hilitic treatment and the 
negative Wasserinann reaction .also favor the .«ame etiology. The history of in- 
guinal lymphadenitis in the husband preceding the development of the les!r,n“ 
in our patient suggests the source of the infection. 
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Menstruation began at fifteen years of age, lias been regular and of a twenty- 
eiglit-day cycle and lasting three days. Occasionally dysmenorrhea was present. 
Tlie last period began June 15, 1936, this being the first occasion on which she 
has ever missed a period. 

The patient was married for five years. No previous pi’egnancies. Husband 
had a bilateral inguinal adenopathy four years ago. He has not consented to the 
performance of a Frei test upon himself. Apparently transmission of the virus to 
the patient occurred at this time, the husband being the source of the infection. For 
the past eight months she has had a vaginal discharge. Diarrhea has been present 
for the past two months with 4 to 5 loose stools daily, but without gross pus or 
blood. 

Physical examination revealed a well-developed and nourished colored female not 
acutely ill. Blood pressure 120/80. Oral lij'giene was very poor. The vulva pre- 



Fig. 1. — Photograph of genitalia showing elephantiasis of left labium mafus. 

sented a large mass the size of a graimfruit involving the left labium majus. It 
was firm, not tender, and of a pinkish brown mottled color (Fig. 1). The cervix 
was short, soft, and discolored. The uterus was enlarged to the size of a two to 
three months’ pregnancy, symmetrical and soft. The appendages were not identified. 
Rectal examination revealed an annular stricture, tender to pressure, and would not 
admit the tip of the examining finger wlien forced. 

Laboratory Findings.—H.B.G., 3,400,000; Hg, 11 gm. per cent; W.B.C., S,G0O. 
Differential: Filamented polyraorphonuclears 63 per cent, nonfilamented polymorplio- 
nuclears 10 per cent, lymphocytes 25 per cent, large mononuclears 2 per cent; blood 
Kahn negative. Urine negative. Aschheim-Zondek positive. Frei test 2-, 3-, and 
4-plus using seven different antigens. Sedimentation time 30 mm./lO minutes. 
Blood chemistry: Tot.al protein 9.9 gin. per 100 c.c. plasma; albumin 2.9 gm., 
globulin 6.5 gm., fibrinogen 0.5 gm., nonprolein nilrogen 17 gm. 


326 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


REFERENCES 


(1) Coutts, W. E.: J. Tropical Med. & Hyg. 39: 13, 1936, (2) Von Eavm, E., 
and D Annoy, E.: J. A. M. A. 106: 1642, 1936. (3) LicMenstem, Loxiis: Am. J. 
Surg, 31: 111, 1936. (4) Wilson, L. A.: J. A, M. A. 95: 1093, 1930, (5) Das, 

J. M.: Indian M. Gaz. 66: 445, 1931. (6) Gaines, G. D., and McDowell, J. F.: 

J. A. M. A. 107: 965, 1936. (7) Contis, W. E., and Bianchi, T. B.: Urol, & 

Cutan. Eev. 38: 263, 1934. (8) Bacon, H. E.: Tr. Am. Proct. Soc. 36: 97, 1935. 

(9) Strauss, M. J., and Howard, M. E.: J. A. M, A, 103: 1830, 1934. (10) Dome, 
M., and ZaJcon, S. J.: Arch. Dermat. & Syph. 30: 831, 1934. (11) DicTc, W.: 

Med, Klin. Berlin 32: 340, 1936, Abst. J. A. M. A. 106: 1613, 1936. (12) Williams, 
E. D., and G^itman, A. B.: Proc. Soc. Exper. Biol. & Med. 34: 91, 1936. 


DYSTOCIA DUE TO PETAL TERATOIMA 

Julius Kurzrock, M.D., and Norman Pleshette, M.D., 

New York, N. Y. 

(From the Department of Obstetrics of the Harlem Hospital) 

A LESS commonly encountered cause of dystocia is that due to fetal sacral tcra- 
toma. The standard texts mention this congenital anomaly as a potential cause 
of obstruction but give little or no space to its discussion. DeLee (sixth edition) i 
does not refer to it. Davis^ mentions it briefly. Williamsa states, “exceptionally, 
teratomatous tumors about the perineum and sacrum may offer a serious obstacle.” 
Curtis^ quoting Piper says, “cystic tumors should be punctured — solid tumors call 
for version or embryotomy,” 

A review of the literature discloses occasional reporting. Saxtorph,5 1775, and 
Veling,G 1846, report individual cases. In 1867 the first comprehensive review was 
done by Molk who reported 107 cases, Coud5re" in 1890 reviewed 29 cases. Hold col- 
lected 40 cases; Brown, 79 cases. In the past twenty years only isolated cases have 
been reported: Spitzers in 1933; Kovats^ 1934; Brennerio 1935. 

The etiology of sacral teratoma is not known, but the blastomere theory of Bon- 
net, Marchand, and Robert Meyer is the most acceptable one. 

The incidence of tliis tumor as reported by Colbert in 1893 was 1 in 34,082 births ; 
Spitzer in 1932 reported 1 case in 20,042 births. There are no quoted figures as to 
the incidence causing dystocia, but they arc undoubtedly much higher. 

In all the reported cases tliis tumor was never diagnosed antepartum. There have 
been observed two concomitant findings. The majority of cases have an accompany- 
ing hydramnios and by far a great number have premature labors. The size of tho 
mass per se does not inconvenience the patient. 

The presentation is preponderantly by the vertex. In Molk’s series of 107 cases 
100 per cent were vertex. CoudSre reports 25 vertex, 3 shoulder, and 1 breech pres- 
entation. 

The labor records of these cases arc for the most part facsimiles of one another. 
The usual story is that of a normal progressing labor. The head is dclii'crcd, but 
it is during the delivery of the trunk that tho obstruction occurs. After vain at- 
tempts at extraction have failed, the possibility of this complication is considered 
and is usually verified by whole band vaginal examination, A mass is felt impacte<l 
in the superior strait. 

The treatment varies with the type of temtoma present, Tlie cystic ones can be 
ruptured, thus relieving the obstruction. The solid tumors cau.se more trouble. Some 
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The positive results obtaiued TOth seven different Prei antigens is conclusive 
proof that the lesions are due to lymphopathia venerea. It is generally accepted 
that a positive Prei reaction with a reliable antigen and proper interpretation is 
as specific as any immunologic test in the realm of medicine. BaconS after reviewing 
the literature on Prei reactions concludes that it is 96.7 per cent diagnostic. We 
have obtained a positive Prei reaction twenty-four years after the occurrence of bi- 
lateral inguinal adenitis. Our antigen is made either from pus or from infected 
tissue. The original technic of Prei is followed with the exception that the antigen 
made from infected tissue is allowed to remain in the ice box for several weeks be- 
fore it is used. Experience has taught that the antigen is not active before this 
period of time, probably due to absorption of the virus by the tissue. As our 
criteria of strength of reaction we have followed the classification of Strauss and 
Howard^ except that we have added a fourth class, i.e., four-plus, when the reaction 
proceeds to necrosis. Eeadings are made at the end of forty-eight and ninety-six 
hours, using a micrometer rule for measuring the actual depth and size of the 
reaction. 

The close association of rectal stricture with lymphopathia venerea has been so 
often and thoroughly commented upon that further discussion is unnecessary. 

Esthiomene is the less common clinical manifestation of the disease. The type 
of lesion depends upon the direction of Ijunphatic drainage from the site of the 
initial lesion. Drainage to the inguinal glands results in esthiomene, while drainage 
to the glands of Gerota results in rectal stricture. The generally accepted concept 
of the pathologic basis of esthiomene is lymph stasis following lymphatic obstruc- 
tion, but Dome and Zakonio incriminate the action of the virus on the affected 
tissues. They also maintain that the virus is active even in the tertiary stage of 
the disease. 

The effect of the virus on fecundity and pregnancy has received but scant at- 
tention by workers in this field. Dickn states that women in the later stages of 
Ijunphopathia venerea are usually sterile. The exact mechanism by which sterility 
is brought about is apparently not definitely known. Some investigators maintain 
that the virus acts upon the entire generative system, but substantiating proof in 
the form of gross or microscopic studies is not offered. 

Williams and Gutmaniz have recently called attention to two laboratory findings 
which may have differential value. They found that there is a rapid sedimentation 
time of the erythrocytes and a reversal of the normal albumin-globulin ration in 
the blood serum. In the above case the reversal was almost 2% to 1, and it is to 
be noted there was no edema. We have found in a series of cases to be published 
later that the above phenomena occur in practically all patients. We have found 
the fibrinogen content of the blood serum to be uniformly normal, thus confirming 
the findings of Williams and Gutman. The exact mechanism of these chemical 
changes is not definitely known, but these workers attribute them to the same factors 
operative in other chronic infections such as kala-azar and leprosy, and in certain 
neoplastic diseases such as multiple myeloma. 

SUMMARY 

1. The first proved case of lymphopathia venerea with esthiomene associated 
with pregnancy is presented. 

2. The patient presented rectal .stricture and esthiomene, the usual manifesta- 
tions of this disease. 

3. The Prei test was positive, and reversal of the albumin-globulin ratio and rapid 
sedimentation rate, both constant findings in lymphopathia venerea, were present 
in this case. 
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Pathologic Peport: The full-term female fetus with a crowu-heel measurement 
of 50 cm. had normal head, trunk and extremities. Protruding from the perineal 
region between the rectum and coccyx was a globular mass measuring 16 cm. in 
diameter, entirely covered by skin. The rectum was present as a dilated orifice on the 
anterior surface. Some portions of the mass were cystic and others solid, the cystic 
portions containing clear, serous, straw-colored fluid and being lined witli smooth, 
glistening membrane. The solid portion consisted of lobulated, soft, pinkish gray 
tissue which was somewhat friable and containing small spicules of calcium. 

All internal organs were normal. The lungs were atelectatic except along the an- 
terior margins where they were pink and containing air. 

Microscopic Diagnosis . — Sections through various parts of the tumor showed many 
types of embryonal and adult tissue. Some postmortem degeneration was evident. 
The stroma consisted chiefly of a mesenchymatous mj-xoid tissue, with ceU outlines 
indistinct, nuclei vesicular and ovoid or round. The stroma was very delicate and 
stained only faintly ivitli cosin. There were masses of adult hyaline cartilage sur- 
rounded by an active perichondrium imbedded in the stroma. There were also many 
glandHke cystic dilatations lined by various types of epithelium, some columnar, some 
stratified squamous, some pseudostratified and others undifferentiated embryonal 
epithelial. However, there was no break in the basement membranes, and in any 
one gland the epithelium was regular and uniform. Some of the cysts contained 
coagulated fluid. There were also some collections of undifferentiated small round 
cells with hyperchromatic nuclei, which seemed to show occasional mitotic figures al- 
though it was difiicult to make this out with certainty. 

Microscopic Diagnosis. — Teratoma. 
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MELANOMA OF THE FEMALE URETHRA 
Q, U. Newell, ]\I.D., F.A.C.S., and W. C. Sckivner, M.D,, St. Louis, jro. 

(From the Department of Obstetrics and Gynecology, Washington University 
Medical School and Barnes Hospital) 

M elanoma is a highly malignant pigmented tumor, commonly described as 
arising from a pigmented nevus of the skin. Melanoma of the vulva, clitoris, 
rectum, adrenal and other parts of the body liave been reported. Melanoma of the 
external orifice of the female urethra i.s a most unusual rarity, hence we feel a report 
of this case is indicated. 


CASE REPORT 

A white female, :>ge<l .«ixty-four ye:\rs. Atoderiitely obese with no complaints or 
symptoms e.xcept the pre.'surc of a tumor near the urethra which troubled her when 
walking. Self inspection revealed a growth at the urethral opening. 

Her family and past history were irrelevant. .Sho had an uneventful nn-nopau'^e 
tea years ago. Gcner.al phy.=ical examination reve.'ilcd the jaifient to be in good 

condition for her age. 
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authors recommend the use of Siebold scissors to amputate the teratoma at its base 
and then remove the tumor by morcellation. Hirst recommends version or embryot- 
omy. 

The prognosis for the baby is usually hopeless; by far most are lost during de- 
livery, the remainder die within a short time after delivery. The mother ’s prognosis 
is good. 

M. L., a Porto Eican, thirty-eight years old, was admitted to Harlem Hospital 
Oct. 17, 1935. Menstruation normal, last period in January, 1935, due October, 
1935. Obstetric history, gravida v, para iv. All previous deliveries were normal. 
The babies weighed between 7 and 8 pounds. 

The patient registered in the out-patient department when she was six months 
pregnant, and her physical examination at this time was negative. Pelvic measure- 
ments were normal. The Wassermann was negative. IVlien patient returned the fol- 
lowing month, there were no abnormal findings. This was her last visit until admis- 
sion to the hospital two months later. 

On Oct. 17, 1935, in the morning, the membranes ruptured. She had no pains and 
remained at home doing lier housework. At 6:30 P.M. of the same day she had one 



Fig. 1. 


sudden, severe pain and expelled the fetus up to the umbilicus where it became im- 
pacted. She claims the baby died after making two voluntary movements. A physician 
was called but his attempts at delivery were futile. One hour later the patient was ad- 
mitted to the Harlem Hospital. She was in good condition; temperature 99°, pulse 96, 
respiration 20, and blood pressure 120/70. The uterus, which was soft, not tender, 
and freely movable, was at the level of the umbilicus. No fetal parts were felt, 
and no fetal heart was heard. 

Vaginal examination revealed a partially delivered dead baby from vertex to 
umbilicus. Under ether anesthesia it was found that the cervix was fuEy dilated. 
At the level of the fetal sacrum a large partly cystic and partly solid mass wliicli 
was obstructing the delivery could be felt. The cystic mass was perforated and about 
4 ounces of clear yellow fluid was expressed. It was then possible to deliver both 
feet, traction downward resulting in the expulsion of a large loculated mass at- 
tached to the sacrum of the baby. 

The placenta and membranes were expressed completely, causing but slight hemor- 
rhage. The perineum was intact, and the patient left the table in good condition. 

She left the hospital on her sixth day against onr ad\-ice. Up to this time she 
had an uneventful postpartum course. 
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In June, 1935, the growth began to spread very rapidly and the patient went to 
bed where she remained until her death, June 25, 1935. At the time of her death 
the melanoma had covered the entire vulva and vagina. The inguinal tymph nodes 
on both sides were involved and broken down, discliarging a very fetid, reddisli 
fluid. The cause of death was septicemia from the marked involvement of the 
growth. There was no clinical evidence of metastasis to liver, lungs, brain, or 
other vital organs. Unfortunately an autopsy could not be obtained. 

DISCUSSION 

In searching the literature very carefully we are able to find only six other 
cases of melanoma of the female urethra reported, those by Eeed,i Kiistner,^ 
Sanger,3 Koerner,'! Eosenthal,3 Auer.6 There is a difference of opinion as to the 
pathology of this malignant growth. Some authors contend that it is a melano- 
sarcoma, others claim it is a melanocarcinoma. Graves,^ Braasch,s IIoemer,4 Taus- 
sig, s Ewingio and others agree that the sarcomatous or carcinomatous nature of the 
lesion is usually a very diflicult decision to make. However, Brodersii claims the 
proper classification is one of melano-epithelioma. Frequently the diagnosis is 
made vdth reservations. This is well understood when we consider how variable 
these lessions may appear histologicallj\ Along with melauoblastomas of the vulva 
in general, these tumors contain a pigment varying in shades of black or blue. 
They tend to spread by lobes or knots or more extensively through superficial 
lymphatics. Sometimes, as in this case, the transportation of pigment can he 
demonstrated. 

Frequently the local lesion tends to heal without delay after excision, only to 
have hopes banished by fatal metastasis elsewhere. Peculiarly true is the lack 
of local symptoms accompanying most of these lesions. 

TREATMENT 

The variable nature together with abundant properties of malignanc}' renders 
these tumors unalterable to x-rays, radiation or surgery with any degree of success. 
Nowhere does one find encouraging suggestions of therapy for the case at hand. 
Surgery is definitely limited because of the anatomical relationships which must 
not be disturbed for practical or esthetic reasons. 
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In Februaiy, 1932, a mass thought to he an innocent caruncle was excised from 
the urethra. This reappeared in aSTovember, 1932, with a different morphology and 
was removed (Fig. 1). Grossly the tissue appeared brownish black in color, vascular, 
and spongy in consistency. The pathologic report read : ‘ ‘ The pigment is yellowish 
brown, and is found between the cells. Some of it, however, is being taken up by 
phagocj-tic cells. The stroma is fairly dense with a definite tendency for the 
arrangement of the cells in nests.” 



jAnterioj- 
Lip of Urethra 


Posterior* 

Lip of Urebhra 


Piff. 1. — A drawing- showing the growth of the urethra. The lips of the vulva are 

separated exposing the melanoma. 



Pig. 2. — A low power photomicrograph of a section of the tumor. Note the large 

amount of pigment present. 

Diagnosis . — ^Melanoma (Fig. 2). This growth was removed ten times and it 
always rapidly recurred, regardless of what form of treatment was given. It 
was cauterized with the actual cautery five times, using “cherry” heat. It was 
radiated four times with radium, by implanting 50 mg. of radium directly into the 
urethra for eight hours each time, and on one occasion deep x-ray therapy (200 K.V.) 
was given. The condition always showed improvement after radiation but within 
two to three months the growth would be as large and as ugly as before treatment. 



Department of Maternal Welfare 


Conducted by Fred L. Adair, M.D., Chicago, III. 


EEVISION OP BIRTH, DEATH, AND STILLBIRTH 

CERTIFICATES 

A Brief Report by the Subcommittee on Causes of Maternal, 
Fetal, and Neonatal Death of the American 
C oJIlMITTEE ON MaTERNAL WELFARE’^ 

TN AJPBIL, 1937, the American Committee on Maternal Welfare appointed a suh- 

committee (1) to consider the causes of maternal, fetal, and neonatal mortality 
in relation to the forthcoming revision of the International List of Causes of Death, 
the rules of procedure for assigning cause, the revision of the birth and death 
certificates ; and (2) to make suggestions directed toward securing information on a 
nationwide scale prerequisite for planning an effective program for the reduction of 
mortality from these causes. 

The subcommittee calls attention to the magnitude of the loss of life from those 
causes and conditions, practically all of which are connected with pregnancy and 
childbirth. The total loss from these causes in the United States amounts to more 
than 150,000 lives each year. The total lo.ss in 19.3.5, as shown by the Bureau of tlic 
Ceni^us figures, was 101,249 lives, including 14,200 maternal deaths (12,544 deaths 
assigned to pregnancy and childbirth and 1,752 deaths in which pregnancy or child- 
birth was a complicating factor), 77,119 .stillbirths, and 09,8.34 infant deaths in the 
first month of life, of which 50,202 were due to prenatal and nat.al conditions. 

The total loss arising from fhe.so cau.«es connected with pregnancy and child- 
birth is, however, far greater than is indicated by the information obtained from 
the registration of births and deaths. Many maternal deaths following early abortion 
probably go unregistered as such. The registration of stillbirths is generally 
recognized as incomplete. Alany mothers who survive childbirth do so with imi)aire(l 
health. 

With the continuing decline in the Irirlh rale it becomes imperative to develop 
statistics prerequisite for planning an effective program for the reduction of 
mortality due to conditions of pregnancy and childbirth. The loss of life in the 
United States as shown by the maternal mortality rate is high and has not been 
markodlv reduced during the ])eriod of record (]915-.'!5). Our neonatal mortality 
and stillbirth rates also continue high and fail to show marlced reduction. Before 
we can hope for effective reduction of these losses, .'icciiratc nationwide informa- 
tion. which will reveal the conditions underlying this mortality, must be made avail- 
able. This information is within the jiossibility of collection through the regular 
channels of birth and death certilication. The certificate forms and the statistical 
procedures must 1 m’ revised to jwovide the prerequisite information. 

• Xliis report w.as accepted ami ariproved by the American fommitte.. .,n 
Welfare, Sept. 21, 1P27. 


.M.-iternal 



GONOCOCCIC PERITONITIS IN PREPUBESCENT FEMALES 
Bernard Notes, M.D., P.A.C.S., Washington, D. C. 

(From the Department of Obstetrics and Gynecology, George Washington University 

School of Medicine.) 

C OjSTTEAEY to recorded opinion, gonococcic peritonitis in prepubescent females 
is not rare. I am able to report 16 cases wbicli have occurred during the past 
two 3 'ears. A thorougli searcli of the literature reveals but 55 reported cases,i which 
together with mine make a total of 71. The reason for this report is to point out 
the frequency with which gonococcic peritonitis occurs in immature females, since 
in the past I have seen a number of cases diagnosed appendicitis or explored to rule 
out appendicitis. 

Holt and McIntoshs point out that this disease is seen in children but not in 
infants. This is tz'ue for the reason that the cervix acts as a barrier. The cervix 
is seldom infected in children under 6, prepubescent development of its epithelium 
not yet having been attained. However, it can and does occur in young children 
since 2 of our 16 patients were four 3 mars of age. Our oldest was ten, and none had 
reached puberty. All were proved by positive smears and had the characteristic 
clinical finding in the lower genital tract, potypoid urethritis. Symptoms of perito- 
nitis were usually present for forty-eight hours, and tenderness was localized deeply 
in both lower abdominal quadrants, rigiditj' was moderate and could be overcome 
by steady gentle pressure, and vomiting was absent. Average highest temperature 
and leucoc 3 i:e count during the acute phase was 102.8° P. and 22,679, respectively. 
All subsided in a few daj's with clean.sing intravaginal douches. After localization 
in the fountain-head focus, the cervix, electrocauterization was performed with ex- 
cellent results.3 Hone suffered exploratory laparotomy. 

CONCLUSIONS 

1. Gonococcic peritonitis is occasionally seen in prepubescent females and should 
be borne in mind when considering differential diagnosis of acute abdominal condi- 
tions. 

2. Treatment, during the acute phase, is supportive and exploration should be 
performed only after due consideration. Electrocauterization of the cervix,’ during 
the chronic phase, gives the best assurance of cure. 
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1. For Deaths in Which Pregnancy or Childbirth Occurred Within Three Months 
Prior to Death.- — (a) Was ■woman delivered or did death occur before delivery? (b) 
Period of gestation in terms of weeks? (c) If delivered, was child born alive or 
dead? (d) Week of gestation in which woman came under supervision of attendant 
at death? (e) Complications of pregnancy? (f) Complications of labor and de- 
livery? (g) Postpartum complications? (h) Number of days between delivery and 
death of mother? 

2. For Deaths in the First Month of Life. — (a) Weeks of gestation at birfit? 
(b) Complications of pregnancy? (c) Complications of labor and delivery? (d) 
Physical defects in child at birth? (e) Postnatal conditions which contributed 
to death? 


D. CAUSES OF MATERNAL DEATH DIRECTLY DUE TO PREGNANCY, LABOR, 

AND PUERPERIUM 


The subcommittee has considered the causes of death as listed in the 1929 Interna- 
tional List of Causes of Death and the Manual of Joint Causes (1933) as directly 
due to the puerperal state. It finds: (1) That certain types of causes fundamentally 
puerperal in nature fail to be included in Group XI, Diseases of Pregnancy, Child- 
birth and the Puerperal State; (2) that the cause classification for Group XI does 
not afford information showing the fundamental causes of maternal death; and (3) 
that many terms now accepted as indicating the cause of maternal death fail entirely, 
when mentioned alone, to give an accurate description of the cau.se of death. This 
section of the report covers these three aspects of mortality due to pregnancy, labor, 
and the puerperiura. 


1. Types of Causes to be Included in Maternal Deaths. — The subcommittee at this 

time limits its recommendations with respect to additional diseases and condition.s 
to be considered as directly due to pregnancy, labor, and the puerperium to deaths 
of the following tj'pes: (a) Maternal deaths with mention of chronic nephritis 
(about 228 maternal deaths certified with mention of chronic nephritis were assigned 
to chronic nephritis in 1935). (b) Maternal deaths now assigned to violence and 

accidents, which include criminal abortions (259 deaths certified in these terms were 
assigned to ■violence and accidents in 1935). 

2. Cause Classification for Maternal Deaths Due to Diseases and Conditions of 
Pregnancy, Labor, and the Puerperium. — The .subcommittee points out that there arc 
only four fundamental causes of maternal death — infection, toxemia, hemorrhage, 
and trauma. It recognizes that deaths prior to the 28th week of gestation (the 
period of previability) in general constitute a maternal and fetal problem soparnic 
and distinct from deaths that occur from the 28th week onward (the period of 
■^lability). 

The general plan recommended for assigning cause of death under this classifie.a- 
tioiU is that infection should invariably t.ake precedence over every other puerperal 
disease or condition with which it was simultaneously mentioned. Hemorrhage should 
tnkc general precedence over other puerperal diseases or conditions with the exception 
of infection. Toxemia should take general precedence over other pnerjicral diseases 
or conditions with the exception of infection or hemorrhage. 

3. Undesirable, Konncceplnble Terms for Certifying Cause of Maternal Death.-— 
The subcoininittee presents a list of terms undesirable and nonacceptable for certify- 
ing cjiuse of maternal death (Appendix I). The terms recommended to be considered 
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A. REVISION OF THE STANDARD BIRTH CERTIFICATE 

The subcommittee points out the gi’eat need for medical information with respect 
to all births (live and still). For the reduction of mortality connected with birth, 
accurate information must be made available w'ith respect to prenatal and natal 
conditions. This information is prerequisite, not only for the reduction of fetal 
and infant deaths, but also for the reduction of maternal deaths and for the 
improvement of maternal and child health. 

The subcommittee recommends that the standard birth certificate used for registra- 
tion of both live and stillbirths be refused to include the following information: 

1. Evidence of life at birth, i.e., breathing, movement of voluntary muscle, heart 
beat; or no evidence. (To be used for statistical purposes in classifying the birth 
as live or still.) 

2. Period of gestation at delivery in terms of weeks. 

3. Week of gestation in which mother first came under supervision of attendant 
at birth. 

4. Complications of pregnancy, 

5. Complications of labor, including statement as to whether delivery was natural 
or operative, and if operative the name of the operation. 

C. Physical defects in the child at birth, especially defects which are or may 
result in crippling. 

7. Time of fetal death with respect to labor. If the delivery was operative, the 
time of fetal death with respect to operation. (Applicable for stillbirths only.) 

The subcommittee recommends that the definitions of stillbirth and live birth, 
as incorporated in the Eules of Statistical Practice of the American Public Health 
Association, appear on the reverse side of the standard birth certificate. ■ 

B. REWSION OF THE RULE mTH RESPECT TO JIENTION OF CHILDBIRTH 

ON DEATH CERTIFICATES 

The subcommittee considers that the present instruction with respect to mention 
of childbirth on death certificates is inadequate to cover deaths associated with 
puerperal causes. The instruction as now stated in notes to the International List 
of Causes of Death, 1929 revision, page 15, and in the Physicians ’ Pocket Reference, 
1931 edition, page 15, reads: 

"Wlienever parturition or miscarriage has occurred within 1 month before the 
death of the patient, the fact should be certified, even though the childbirth may not 
have contributed to the fatal issue.” 

This instruction should be revised to read: 

“Certification must be made for all deaths of females 15 to 49 years of age 
as to whether the patient was Imown to have been pregnant or to have been delivered 
of any product of conception within the 3 months prior to death.” 

C. REWSION OF STANDARD DEATH CERTIFICATE 

The subcommittee recommends that special items be incorporated in the standard 
death certificate applicable for all deaths in the first month of life and all deaths of 
women associated with pregnancy and childbirth. It recommends the inclusion of 
one question on the face of the certificate applicable for all deaths of females fifteen 
to forty-nine years of age: 

“Was this female pregnant or delivered of any product of conception within 
the three months prior to her death?” 

It recommends that questions adapted to obtaining the following information 
regarding conditions associated with pregnancy and childbirth be shown on the 
reverse side of the certificate: 
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No recommendations are presented at tliis time witli respect to the precedence to 
be given in instances where two or more conditions are certified simultaneously. Tlie 
subcommittee recognizes the importance of such recommendations and anticipates 
giving thorough review to methods of assignment procedure as soon as the necessary 
statistical information is made available for its use. 

No recommendations are presented with respect to the classification of causes of 
stillbirth. The subcommittee is interested in securing the findings of the special 
study, Causes of Stillbirth, being made by the Children’s Bureau with the cooperation 
of the Subcommittee on Stillbirtlis of the American Public Healtli Association wliicli 
includes 6,750 schedules supplied by 229 hospitals located in 25 States and the 
District of Columbia, and also the findings from other special studies being made in 
several sections of tlie country. 

No recommendations are presented at this time with respect to tlie classification 
of causes of infant death due to prenatal and natal conditions. Tlie cooperation of 
the obstetric and pediatric societies will be sought. 

The future work of this subcommittee will include consideration of (1) rules of 
procedure for assigning cause of maternal death; (2) classification of cause and 
rules of procedure for assigning cause of stillbirth; (3) classification of cause and 
rules of procedure for assigning cause of infant death due to prenatal and natal 
conditions which occur mainly in the first month of life. 

Egbert L. DeNormandie, M.D., Chairman 

George W. Kosmak, M.D. 

PniEIP P. WjLT.IAJf.S, M.D. 

. Elizabeth C. Tandy, Sc.D. 


APPENDIX I 

List of Undesirable, Nonacccptablc Terms for Certifying Cause of Maternal Death 


Abnormal labor 
Abnormal parturition 
Abortion 

Accident of labor 

Accident of pregnancy 

Accidental abortion 

Accouchement 

Application of forceps 

Atony of uterus during parturition 

Breech presentation 

Cephalotomy 

Cephalotripsy 

Cesarean operation 

Childbed 

Childbirth 

Confinement 

Consequence of labor (mother) 
Craniotomy 

Criminal abortion (mother) 

Cyesis 

Dead fetus in ufcnis 

Deformed pelvis (female 35-M years) 

Delayed delivery 

Difiicult labor 

Disease of plnecutn 


Displacement of pregnant uterus 
Dropsy of amnion 
Dystocia 
Embryotomy 
Evacuation of uterus 
F.aulty presentation (mother) 
Pi.ssurc of nipple, puerperium 
Fistula of breast, puerperal or un- 
qualified 

Following childbirth 
Foot presentation 
Forced delivery 
Forceps operation 
Galactocele 
Galactorrhea 
Gestation 
Ilebotomy 

Ilydramnios (mother) 

Hydrops amnii 

Hydrorrhea gr.avidarum 

Hydrorrhea in pregnancy 

llysteralgia of pregnant uterus 

Immature birth 

Immaturity 

Induced abortion 
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as undesirable and nonacceptable for certification are those which fail entirely, when 
mentioned alone, to give definite information with respect to the cause of maternal 
death. The subcommittee recommends that this list of undesirable terms be added to 
those set forth in the 1929 revision of the International List of Causes of Death, and 
that whenever a death is certified as due to any of these undesirable terms the local 
registrar should require an explicit statement from the reporting physician as to the 
cause of death, the explicit statement to be expressed in so far as possible in terms 
which are '' approved’’ or recommended for use. 

In making tliis recommendation the subcommittee is cognizant of the work entailed 
upon both registration officials and physicians in connection with obtaining satis- 
factory information regarding cause of death. It points out that accurate statistics 
with respect to the cause of maternal death are the first prerequisite for planning 
an effective program for the reduction of maternal losses. It believes that the 
usefulness of the statistics may be greatly enlarged through the cordial cooperation 
of the medical profession and the registration officials. 

E. SUPPLEMENTARY TRIBULATIONS BY THE BUREAU OF THE CENSUS 

1. Deaths Associated With Dregnancy and Childhirth. — ^The subcommittee calls 
attention, to .the great need for information on maternal deaths associated with preg- 
nancy and cliildbirth and to the fact that no published statistics are available for the 
United States later than for the year 1925. Several foreign countries have published 
such statistics much more recently than the United States; the majority of these 
countries published the statistics annually. 

It is recommended that the United States Bureau of the Census tabulate and 
publish annually statistics showing the total number of deaths in wliich pregnancy 
and childbirth are mentioned on the death certificate, by primary and principal 
contributory cause of death, and the puerperal condition mentioned on the certificate 
for deaths in which the puerperal state is mentioned but is not considered either a 
primary or a principal contributory cause. 

2. Deaths in the First Month of Life. — The subcommittee calls attention to the 
fact that there are unquestionably many more deatlis in the first month of life due 
to prenatal and natal conditions than can be classified as such from the statistics 
made available in "Birth, Stillbirth, and Infant Mortality Statistics,’’ where the 
short list of causes is used. The figures in "Mortality Statistics,’’ where the de- 
tailed International List of causes is used, show that many deaths grouped together 
under "All Other Causes’’ in the short list are essentially due to prenatal and natal 
causes which are operative in the first month, notably diseases of the thymus, hemor- 
rhagic conditions, and cerebral hemorrhage. 

The subcommittee recommends that the United States Bureau of the Census issue 
an amiual tabulation of deaths imder 1 month, sho^ving detailed information for 
each cause title of the International List similar to that now shown in "Mortality 
Statistics ’ ’ for deaths under 1 year and for deaths at older ages. This recommenda- 
tion is not to be interpreted as suggesting tliat the subcommittee is not cognizant of 
the objections to the present list and not desirous of securing at the earliest possible 
date a revision of the list of causes of death applicable to the first month of life. 
This information on cause, as tabulated under the 1929 revision of the International 
List, is needed for the work on the revision of causes of neonatal death. 

F. WORK IN PROGRESS 

Tlie conclusions and recommendations offered by the subcommittee at this time 
cover only a few of the major aspects of the work with which it is charged. 
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Conducted by Egbert T. Frank, M,D., New York 


Review of New Books 


Gynecology 


The seventh volume of Eandbuch der spesiellen pathologischen Anatomic wui 
Histological deals with diseases of the ovaries, written by John Miller of WUppertal- 
Barmen. The previous installments, VII/1, dealt with the uterus and tubes, and 
VII/2 with the pelvic connective tissues and uterine ligaments. This concludes the 
female genital organs. The volume is of large size, 1,047 pages. 

There are 5 main divisions, a short normal anatomy and physiology; the diseases 
of the ovary including inflammatory troubles and granulomatous involvements, and 
simple nonneoplastic cysts; neoplasms; parasites and foreign bodies; injuries of 
the ovary. 

The anatomic description is veiy summary. Decidual reaction is considered en- 
tirely normal in pregnancy and independent of inflammatory irritation. Tlie 
physiology although short, is up to date and informative. Malformation and devia- 
tions in form, size, and position are taken up. An excellent discussion of ovarian 
pregnancy is given. More space is devoted to tuberculosis of the ovary than to 
the other inflammatory infections. 

A good classification of simple nonneoplastic cysts is offered. These are not con- 
sidered retention cysts. Among them are included the lutein cystic formations. 
Endometriosis of the ovary with all the theories offered is well described. 

A new classification of neoplasms is offered. Tliere are 2 main divisions, (1) the 
ripe homeotypic, clinically benign, forms and (2) the unripe, heterotypic malignant 
forms. Each of these is subdivided into connective tissue, epithelial and teratoid 
growths. Endothelioma of tlie ovary is called a mere fiction. Pseudomucinous 
cystomas are classified under teratoid growths as first proposed by Bland Sutton in 
1888. 

Under Classification 1, namely homologous or homcotjT>ic, neoplasms of ep- 
ithelial derivation, the author places serous surface or ciliated tumors such as fibro- 
adenoma and cystomas of the ovary, a classification which does not clarify the situ- 


ation. 

Particular emphasis is placed upon the newer subgroupings which arc attracting 
much discussion in the literature at the moment. Of these, an excellent presenta- 
tion of Brenner tumors, oophoromas, is given. Although Schiller's classification of 
basal cell carcinoma is fully concurred in by the author, he has not as yet separated 
this grouping; basocollular epitheliomas with granulosa cell tumors and basal cell 
carcinomas, clinically malignant, arc still grouped together. The estrogenic potency 
and consequent physiologic effect upon the uterus of the granulosa cell tumors >s 
well brought out. A detailed description of both .“eminomn and nrrhenoblastoma are 
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Induced premature labor 
Inertia of uterus 
Instrumental delivery- 
intentional abortion 
Labor (unqualified) 

Laparoelytrotomy 

Malpresentation 

Mammary fistula 

Menstruation during pregnancy 

Miscarriage 

Missed abortion 

Missed labor 

Multiple birtli 

Multiple parturition 

Multiple pregnancy 

Neuralgia of pregnant uterus 

Obstetric operation 

Overdistention of uterus 

Parturition 

Perineorrhapliy 

Porro operation 

Pregnancy 

Pregnancy in abnormally formed uterus 
Premature birtb 
Premature delivery 


Prolapse of pregnant uterus 
Prolonged labor 
Protracted labor 
Puerperal accident 
Puerperal apoplexy 
Puerperal disease of breast -- 
Puerperal fissure of nipple 
Puerperal fistula of breast 
Puerperal displacement of uterus 
Puerperal fistula of mammary gland 
Puerperal galactophoritis 
Puerperal state 
Puerperium 

Result of labor (without further ex- 
planation) 

Retarded labor 
Retention of dead ovum 
Retroversion of pregnant uterus 
Spontaneous abortion 
Spurious labor pains 
Subinvolution of uterus 
Symphyseotomy 
Transverse presentation 
Version during labor 


Cotte, G.: What Place Have Autogenous Ovarian Grafts in Gynecologic Therapy, 

Gynecologie 35: 641, 193G. 

Cotte is flrml}’- convinced of the value of autogenous ovarian grafts. The Wo 
chief indications for this procedure are sterility and prevention of menopausal 
symptoms. To overcome sterility, an ovary may be transplanted into the uterine 
cavity or in the uterine cornua. Ovarian grafts may also be used to conserve 
menstruation or to prevent disturbances of the climacteric follo-cdng castration. 
The author is of the opinion that a castrated -woman is not a normal individual. 
He also believes that in spite of the recent advances in endocrinology, -we can- 
not prevent or overcome the disturbances -which follow castration. Hence in such 
cases ovarian grafts have their most important indications. 

In cases of salpingitis Cotte prefers to leave the uterus, because he believes 
that persistence of menstruation is the best guaranty for continued function of 
the ovaries. Leaving the uterus, tlierefore, is a far better procedure than per- 
forming subtotal h 3 'sterectomy and grafting an ovarj-- under the skin. 

J. P. GKEKN'nrr.i.. 

Zappi, F., and Oostanzo, E.: Severe Hemorrhage Due to Rupture of the HjTuen 

Folio-wing Coitus, Clin, ostet. 15: 9, 1937. 

The author reports the case of a verj' severe hemorrhage following defloration 
of the hjTuen and briefly comments on the mechanism, tlie diagTiosis, and tlie cure 
of such an infrequent lesion. 


August F. Daro. 
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In the course of the many operations performed for sterilization, for feeble- 
mindedness and inheritable diseases, von Mikulicz-Eadecld has had ample opportunity 
to observe the normal pelvic organs at various stages of the menstrual cycle. He 
found that about twelve daj's after the beginning of the menstrual cycle profound 
changes occurred in the relationship between the tube and ovary in that the tube, 
the fimbriated extremity and the mesosalpinx formed a barrier around the ovary. 
This cyclical anatomic finding he terms the '‘bursa-ovarica stellung,” and finds that 
it almost completely shuts off the ovary from the peritoneal cavity. This pre- 
disposes to a rupture of the matured follicle into the lumen of the tube. Tliis 
phenomena is discussed at length in its relation to the possible operative maneuvers 
suggested in the treatment of sterility. Where the tube cannot be freed to again 
perform this function he prefers cornual implantation of the ovary, with vascuhir 
pedicle, as originated by Estes. 

— Philip F. Williams. 


Vital statistics reveal as one of our social ifiienomena a continuous decline of the 
birth rate. As the author of Childless: A Study of Its Causes and Treatmcni^i says: 
“Prom the first birth records (Sweden, 1750) to the present, each succeeding census 
in every part of the civilized world has shown a diminishing birth rate.” As the 
curve downward became steeper a widespread interest has sprung up in the factors 
responsible for the falling birth rate. The modern study of sterility and its treat- 
ment really dates from the pioneer work of Hiihner and Eubin and has been in- 
fluenced by the stimulus of a coincident de%’elopment in reproductive physiologj'. 

To inform the public of the present status of our knowledge of sterility. Hr. 
Berkow presents this book. In the philosophic consideration of the underlying and 
liistoric phases of this problem, the author discusses the ancient beliefs and re- 
ligious and legal aspects connected with sterility. He feels that contraception, 
which is the principal agent of the falling birth rate, plays a minor r61c in the pro- 
duction of childless marriages. The various theories, biologic predestination, the 
influence of civilization and other factors are assessed. The present nationalistic 
attitudes toward the problem are mentioned. The falling birth rate, the author 
.s.ays, is regarded as a national problem but the rising tide of sterility is still con- 
sidered an individual one. 


In the biologic aspects of reproduction he notes accurately the facts of concep- 
tion and development and points them out. A discussion of the physiology of re- 
production includes such topics as rhythm theory, development of abnormal body 
forms and the relation.ship of glandular influences and abnormalities of fertility. 
The chapter on the relationship of diet to fertility affords an opportunity for an 
explanation of the properties of the vitamins. The influence of congenital ob- 
stacles and gonococcal infections are clearly explained. There is a rational discussion 
of modern obstetrics in the chapter of one child sterility. 

In the third part of the book the author rather briefly discusses the treatment 
of sterility. Fortunately he emphasizes the need and necessity for a prolonged 
studv of both partners in a childless marriage. Again reverting to a philosophic 
attitude he answers with effectiveness how modern life can bo reconciled with the 
question of sterility, and outlines the position of the state. 

The pleasant manner in which the book is written and the easy style in which tne 
medical problems are. discu.=sed make the book readily understandable by the general 


jmblic. 


—Philip F. Witluims. 
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offered. In all tliese new varieties of tumors dealt with, the illustrations are ex- 
cellent and numerous; in contradistinction with this, the majority of the commoner 
forms of ovarian growths might well have received more illustrations. 

It is impossible to give even an idea of the immense amount of material, well 
arranged, with comparatively easy reference to the literature contained in this 
volume. Botli the clinical and pathologic aspects have been fully and adequately 
treated. The statistics of most of the types that have been fully accepted are 
mainly from the older literature, while the statistics dealing with the newer classifi- 
cations are more recent. The reason for this is easily understandable. Both an 
authors and subject index conclude the volume. This publication will prove indis- 
pensable as a reference book for any one who desires to find the latest information 
and literature dealing with ovarian diseases. 

— B. T. Frank. 

This pamphlet, Periodes de Fecondite et de Sterilite Ches la Femme, forms 
one of a series on research and application in medicine and surgery published by 
Masson. Here Vignes and Eobey discuss whether there exists absolutely a period 
of fertility and a period of physiologic sterility according to the findings of Ogino 
and Knaus. This new method of contraception is formulated on three statements: 
the expelled ovum has a very limited life, the spermatozoa have a very limited life 
in the genital passage of a woman, the ovum is produed at a fixed date in the men- 
strual cycle. In a succeeding chapter they discuss the life of the ovum, the travels 
and survival of the spermatozoa. 

The unusual length of time in which spermatozoa can be preserved in vitro is 
compared with their short life in the genital tract of the woman. In discussing 
the artificial preservation of spermatozoa they mention such factors as the r 61 e of 
pH, of the osmotic tension, and of the temperature, and contrast this with what is 
known of such findings in the female. They do not believe that the spermatozoa 
survive for a greater period of time than forty-eight hours, although they admit 
that it is- possible that the duration of such life may be variable. They question 
whether spermatozoa, which appear to be alive on their recovery from the genital 
passage after a period of twenty-four hours, might be capable of fertilization. In 
the third chapter they discuss the known factors of ovulation and recount the ex- 
ceptions which have been noted. The particulars of practical application of the 
method of Ogino-Knaus are given and are followed by various pertinent criticisms. 

AVliile the authors believe that the time of ovulation is a fixed point in the 
menstrual cycle of the woman, they conclude, however, that there are valid objections, 
and that there appear to be no criteria which permit one to say that a woman is 
cither going to be normal or exceptional. An excellent bibliography on the subject 
is appended. 

— Philip F. Williams. 

Von Mikulicz-Eadecki in a contribution read before the Koenigsberg Scientific 
Society, Per Fiauffangmechanismns hei der Frau mid seine BedeuUing filr die 
Sterilitdt,~s discusses the probability of a protective mechanism whereby the ovum 
expelled from the ruptured follicle reaches the lumen of the tube. The various 
theories advanced to explain this migration are weighed. The physiologj' and 
anatomic relations at the time of ovulation in various animals are described. 

“POriocles de FC-condite et de St^rilttc Chez la Femme. Par H. A’’igTies et 2\T. 

Robey. S.! pages. Masson et Cic, Paris, 

-*I)er Flauffangmcchnnlsmus bcl der Fraij iind seine Bcdcutting fiir die Stcril- 

itat. Von Pcli.x V. Mikulicz-Radecki, Max Kiemcyer. Halle (Saalo). 1037. 
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There are short concise introductory chapters on the history of endocrinology, 
embryology, etc. One hundred and eighty pages are devoted to a description of 
the various glands of internal secretion. These all are ample, clear, and up-to-date, 
based on careful utilization of the literature. The chapter on the physiology of 
estrone is particularly good. An excellent chapter on the chemistry of the sex 
hormones follows. As is to be expected in a developing branch of medicine, many 
of the subjects dealt with, permit of various interpretations. However, when tlie 
author speaks of a brain sex center and of a bleeding hormone, it should have been 
emphasized that these two concepts are largely hypothetical and illustrate personal 
views. Kurzrok accepts as definitely proved that the follicle-stimulating and lutein- 
izing hormone of the anterior pituitary are separate entities. 

A large portion of the book is devoted to the application of endocrinologic 
knowledge to the treatment of gynecologic and obstetric disturbances. It may be 
stated that the author is a very active and optimistic therapeutist. On the other 
hand his description of the syndromes is clear, understandable and accurate. Tlie 
text is illustrated -by excellent figures and by accurate case histories which show a 
thorough workup of the patients. To a reader familiar with the personal factors 
which still must so largely enter into the interpretation of diagnosis and therapy 
in endocrinology, this book should prove of utmost value. The general practitioner 
may find the methods advocated less effective than anticipated, wlien applied. Each 
chapter has a valuable bibliographj’’ which will prove of equal use to both the 
laboratory worker and the clinician. The book contains an immense amount of 
information otherwise to be obtained only by intensive and laborious delving into 
the literature, which has attained colossal proportions. 

—Jl. T. Fmih. 


Fcls’ Borvxone of the Corpus Lutexm"^ is a monograpli covering the biology, 
chemistry, and therapeutic application of this hormone. Fcls has been a pioneer 
in this field and together with Slotta %vas one of the first to isolate and obtain this 
hormone in crystalline form. Much of his work was done in Breslau at the Klinih 
Fraenkel, and continued and completed at the Lying-In Institute of Buenos Aires. 
Consequently it is written from a personal standpoint and based upon personal investi- 
gation. Of the tests, he prefers the Corner to the Clauberg or Knaus test, although the 
Clauberg reaction is more delicate than the Corner method. 

In these pages an excellent presentation of our knowledge of the subject will 
be found, with a very satisfactory exposition of the entire subject, including the 
literature. 

The subjects covered are historical, introductory, the tests with their modifica- 
tions, methods of standardizing the hormone, especially the biologic clTects pro- 
duced. Fels is convinced that the separation of the symphysis noted in the guinea 
pig is due to the estrogenic hormone. He likewise gives a full description of hou 
the yellow body reacts on the hypophysis, the breasts, and nidation. The biologic 
relation between the estrogenic and corpus luteum lionnonc is discussed. Tiiat this 
hormone like the others is not .species specific has been amply proved. It can he 
found only in the yellow body and the placenta, and has been demonstrated in the 
blood and urine although in very small concentration. The eflect of the corjms 
luteum hormone on the male genital tract is also taken up. The excellent chapter 
on chomistry and .synthe.sis of the hormone was written liy .Slotta (now in .‘'‘ao 
P.aulo Brazil). The concluding chapter deals with the therapeutic application of 
nrosre^tin. This monograph is a valuable contribution. 

* ^ — J!. T. Frank. 
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Carcinoma of the Female Genital Organs^^ by Malinowsky and Quater was 
translated from the Russian by A. S. Schwartzmann. It is a monograph of 11 
chapters written by 10 different Russian physicians. Just why tliis monograph was 
selected for translation is not apparent to me as it contains nothing either startlingly 
new in its observations or presentation. 

As might be expected, when such a subject as the etiology of carcinoma is dealt 
with, this chapter boils down to tlie possible causes as chronic irritation and em- 
bryonal cells. Calcium intravenously is suggested for inoperable carcinoma. The 
concluding chapter deals with the disability produced by carcinoma of the female 
sex organs. 

— F. T. Franlc. 


Crossen and Crossen’s Synopsis of Gynecology, second edition, is far superior 
to the usual run of sj’nopses. A great deal of information is concisely and under- 
standably presented. Both the physiology as well as the examination of the patient 
are of unusual excellence. 

Exception may be taken to a number of the statements. Eor example, on page 
80, " hypoactivity of the gonad causes a masculine shift in the female and a fem- 
inine shift in the male.” On page 114 "pelvic massage and dilatation of the 
cervix, under antiseptic precautions, aid in promoting ovulation.” In comparison 
with other chapters, that dealing with relaxation of the pelvic outlet is quite in- 
sufficient. In the discussion of dyspareunia, the important psychic factor is entirely 
omitted. 

— J?. T. Frank. 


The second edition of Benthin’s Therapy of Women’s Diseases'^ appears four 
years after the first one. The chapter on endocrine disturbances has been rewritten 
and enlarged. The book is designed mainly for the general practitioner. 

It is noticeable that the modes of therapy advised in many instances differ 
greatly from those practiced in this country. Eor puberty bleeding, in addition to 
hygienic measures, curettage is adrused early. In veiy stubborn cases, and as rarely 
as possible, x-ray can be used. Among the treatments for amenorrhea, hot sitz 
baths, uterine diathermia, estrogenic hormones, and to my surprise, curettage are 
advocated. In stubborn cases, so-called "irritative dosage” of x-ray to the ovaries 
is suggested. In the treatment of sterility, mention is made of Fruktulet, small 
perforated aluminum cervical drains, to be worn for several days after which intra- 
uterine treatment can be given, to minimize the resultant discharge. The book 
concludes with a formulary and additional hints for office practice. 

— F. T. Frank. 


Endocrinology 


The Endocrincs in Ohstcirics and Gynccologyss by Kurzrok has been written by an 
experienced laboratory research worker who has contributed substantially to re- 
search and who likewise has a large clinical experience. It is therefore a work of 
importance. 


=^Cnrc5nomn of tlic female Genital Oriraiis. By M. C. Malinowsky and E. Quater. 
Translated from the Russian by A. S. Schwartzmann, M.D. Illustrated, 255 pages. 
Published by Bruce Humphries, Inc.. 300 Stuart Street, Boston, Mass. 

-'^Synopsis of Gynecology. By Harry Sturgeon Crossen, Professor Emeritus of 
Clinical Gynecology, AA'ashlngton University School of Medicine, etc. and Robert 
James Crossen, Assi-stant Professor of Clinical Gynecologj- and Obstetrics, Wash- 
ington University School of Medicine, etc. Second edition. With 100 Illustrations, 
247 pages. The C. V. Mosby Company, St. Louis. 1037. 

:.q'],prnpic tier Fraueiikrankhcltcn. Von Professor Dr. W, Bcnthin. Koenigsberg 
i-R. Zweite, ncubearbeitete Auflago. Mit 23 -A.bbildungen im Text, 210 Seiten. Urb.an 
& Schwarzenberg, Berlin und Wien, 1037. 

^Tho Endocrincs In Ob.stctrics and Gynecology. By Raphael Kurzrok, Ph.D., JI.D., 
Associate in Obstetrics and Gynecology, College, of Physicians and Surgeons, Colombia 
University. Illustrated, 4SS pages. Williams and Wilkins Company,’ Baltimore, 1037. 
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This Synopsis of Genitourinary Diseases^^ which appeared first three years ago 
now comes out in a second edition. It is felt that the recent advances in the treat- 
ment of genitourinary diseases have been of sufiicient importance to warrant a sec- 
ond publication. Among the changes that appear in this edition is a very complete 
discussion of the regulation of the diet which has lately assumed an important role 
in the treatment of infections, and is regarded as important in the control of 
calculus formation. 

In the discussion of nontuberculous infections of the genitourinary tract, there 
have been outlined a number of diets including a high vitamin acid-ash dief, va- 
rious modifications of the ketogenic diet, with a low caloric value, and sample menus 
and lists of food values. 

In the section on cryptorchidism the use of gonadotropic hormones is discussed 
as to its value and method of administration. The largest dose mentioned is 300 
rat units, three times a week. The discussion of urogcnic and functional dis- 
turbances of the bladder has been elaborated. The re-written section on disturbances 
of the male genital functions, especially in regard to sterility, should bo of interest 
to those investigating nonfertile married couples. 

— Philip F. Williams. 


This book. Kidney Pain, Its Gaxisation and Treatment, ss brings before the medical 
public the views of the author on the subject of obscure kidney pain. The ideas 
expressed represent the results of an experimental attack on the problem made 
during the past decade, and, in addition, an attempt to c.vplain obscure pain from 
a clinical standpoint. Particularly in the investigations the author has tried to 
evaluate the relationship of the kidney-pelvis musculature to obscure kidney pain. 

After a chapter on embryology and anatomy of the kidney, the author describes 
the technic of pyeloscopy and pyclonietry, through which he is able to determine 
the tone of the kidney-pelvis mu.sculaturo. He feels that more than one type of 
dysfunction of the kidnej' structure may^ co-exist in the same patient, and outlines 
an investigation which may rule out various factors, local and general. A similar 
handling of ureteral dysfunctions is given. 

The study of the pharmacologic and pharniacodj'namic action of drugs on the 
urologic system has been carried out experimentally on the anesthetized dog, and 
clinically by urologic investigation of patients. During this investigation tbc 
method of pyeloscopy and pyclometrj' has been utilized. It is stated that there 
are experimental and clinical inconsistencies in the action of adrenalin and estrinc, 
if one postulates that the actions of autonomic and sympathetic arc antagonistic. 
Recitals of clinical cases are appended. After discussing hydropelvis and hydro- 
nephrosis, the author outlines the indications and suggestions for treatment in 
such conditions. 

It is felt that the value of pyeloscopy and pyelomctry have not been suflicicntly 
emphasized in previous studies of kidney pain and other complications. 'J’he technic 
is so easy that it should be added to both clinical and experimental research on this 
problem, the solution of which, it is felt, will be more rapidly advanced by a clo'or 
liaison between the physiologist and urologist. 

-—Philip F. Williams. 
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Kelirer has written a 564 page monograph on Endocrinology and the GyneoologistJo 
The title, however, might have been "The Causes of Amenorrhea." The author 
accepts prepuberal and postclimacteric amenorrhea, conditions of amenorrhea 
during which the ovarian function persists. He considers the cerebrum, the di- 
oncephalon, the uterus, and ovaries a biologic unit. A full and up-to-date analysis 
of the sites at which the various sex hormones originate and the tests for their 
demonstration is given. He accepts Seitz’s classification of amenorrheas. An un- 
usual casuistic, largely obtained from the literature, on anomalies, hermaphroditism, 
as well as on ovarian tumors some of which do and others which do not produce 
amenorrhea, is offered.- Then come the endocrine syndromes in which amenorrhea 
is noted, including Hroehlich’s, Laurenee-Moon-Biedl syndrome, lipodystrophy, 
acromegaly, brain tumors, etc. 

An immense amount of material will be found in the pages of this monograph 
which is merely a source book covering a great deal of the literature. The value 
of this book is somewhat impaired by the incomplete bibliography, incomplete as 
to authors as well as to the sources of the references. 

— E. T. Evanlc. 


The Eahhit Test^i by Anklesaria is a monograph dealing with this test for preg- 
nancy. The first 30 pages are introductory and give an extensive review of the 
literature dealing with the physiology of the female sex organs, as well as the diag- 
nosis of pregnancy by other methods. The remainder of the monograph describes the 
technics, the application of the test, and a considerable casuistic material in wliich 
the test proved of value. Special emphasis is laid in distinguishing between normal 
and abnormal gestational conditions. 

—E. T. FranJc. 

Miscellaneous 

The third volume of Post-Graduate Snrgery,sr edited by Eodney Maingot, has 
appeared. This volume which totals 2,000 pages, has many contributors, all Eng- 
lish. As differences exist between English and American surgery, these contribu- 
tions are of particular value, especially in debatable fields in which technics and 
indications have not yet crystallized. 

The section devoted to obstetric surgery, by Bourne, is di\fided into 6 chapters. 
Ho emphasizes what to do over how to do it. His indications are very careful and 
given in detail. For induction of labor he favors rupture of the membranes or 
bags, believing, as I consider justly, that endocrine metliods have not yet proved 
their value. He then takes up version, forceps, among which the illustrations show 
some patients in the lateral posture, as well as destructive operations. He is against 
the low cesarean operation in infections and states that the Latzko technic is 
difiicult. 

— E. T. Frank. 

*’KmlokrhioloKio fitr <lcn Frnuenarzt. Von Professor Dr. Envin Kehrcr, Geh. 
iMecl. Rat. Direktor der Unlversitaets-Fr.auenkllnik in :Marburs-. Mlt 34 abbiklungen, 
5G4 Seiten. Ferdinand Enke, Stuttgart, 1937. 

*‘Iho Rabbit Test. By S. B. Anklesaria, 5I.D., Honorary Obstetrician and Gynae- 
cologist, Shet Vadilal Sarabhel General Hospital, etc., Ahmedabad. With a foreword 
by Dr. Emil Novak. 161 pages. H. K. Lewis & Co. Ltd., London, 1937. 

’Wost-Graduatc Surgery. Edited by Rodney Maingot, F.R.S. (Eng.). Volume 
IH. With 1015 Figures in the Text. 2,009 pages, D, Applcton-Ccntury Co., Inc., 
New York, 1937, 
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The chapter on anesthesia, the evaluation of surgical risks in different condi- 
tions, and every form of treatment utilizable in preparing a patient for and subse- 
quent to operation, are very well handled. The author employs great care in giving 
tlie physiologic facts upon which different types of therapy are based. For example, 
his preliminary remarks introducing acidosis and alkalosis, show that he is aware 
that many medical men do not understand the underlying principles upon which 
the recogmtion and treatment of these disturbances are based. 

Naturally in a book of this kind some improvements can be introduced. Tlic 
chapter on shock is extremelj’’ short considering its importance. 'Whether every 
surgeon will agree that in heart and kidney diseases local anesthesia, supplemented 
by gas oxygen is to be preferred, is open to question. Likewise that in a diabetic, 
gas ether supplemented with ether or spinal anesthesia should be employed, is open 
to discussion. I note that only the most cursory mention of the sedimentation test, 
which certainly gjmecologists ffnd of tremendous help, is made. The bibliography 
appended at the end of each chapter should prove extremely useful. This is a 
good book. 

— B. T. Branik. 


During the "World War, Dr. Guedel was concerned in the instruction and the super- 
vision of the administration of anesthesia by untrained medical corps men. His ob- 
servations in those days and his continuing interest in the subject in intervening 
years has resulted in a technic of teaching anesthesia which he presents in this 
new book. Inhalation AnesthesiaM The book is to be regarded as a fundamental 
guide, since the physiologic or pharmacologic mechanisms involved arc discussed 
only in the line of clinical application. 

The book is divided into two parts: Principles of Inhalation Anesthesia and 
Anesthesia Accidents. In the first part ho discusses inhalation anesthesia by methods 
and agents, and continues with a discussion of the stages and signs, which he il- 
lustrates by means of graphic charts. The extent or depth of anesthesia re- 
quired for the control of surgical reflexes is considered by systems and operation. 

Surgery of the vagina is recommended to be performed under his suggested 
lower first plane. Normal delivery and low forceps extraction are also placed in tins 
group. Deep anesthesia is not regarded as necessary to provide muscular relaxation 
in cesarean section. Tlie major consideration here is the prevention of vomiting 
during the operation. The operation of internal podalic version and extraction is 
regarded as calling for anesthesia in the third plane. Bandl’s contraction ring is 
considered to be amenable to the upper third plane. In the section discussing breech 
extraction the upper third plane anesthesia is considered until the breech is broken 
and one foot brought down, and the anesthesia then brought back to the upper 
second plane for extraction. 

In discussing resuscitation of the infant, the author feels that this is facilitated 
if the maternal CO. level is high at the time of delivery. This may be utilized 
safclv with head presentations, but the after-coming head calls for a low maternal 
CO, level for two or three minutes prior to delivery, or else premature inspiration, 
with resultant aspiration of fluid or debris, will occur. Hence with the CO, level 
low the first inspiration in breech extraction babies will be delayed as a rule. There 
i.s ample discussion of the preparation of the patient and selection of the anesthetic 

agent. , , 

The second half of the book is devoted to a consideration of anesthetic accideni?, 

difficulties and deaths under anesthesia. In this Faction the author discusses the 
various factors of blood pressure, ventricular fibrillation, central ro.spiratory fnilurc. 


' , Dv \rthiir U. Girn'lel, M.D., Af'xocl.-ite Clinical Vror'^-<=’"r 

of S^m-co' f California Hclmol of .Medicine. 1.- 
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TJie second edition of "Warbasse’s Surgical Treatment, now Warbasse and Smytli, 
appears eighteen years after the first one. It is a one man job in 3 volumes of 
together 2^600 pages. As can be seen from the title, treatment is its sole purpose, 
botli diagnosis and pathology being omitted. Presumably it is therefore meant for 
llie practicing surgeon and as an adjunct for those medical men who participate in 
the choice of operation and aftertreatment. The entire field of surgery is covered. 

Volume I deals mainly with the general principles of surgery, including anes- 
thesia. Under anesthesia, local anesthesia for special operations is given in great 
detail. On the other hand, nutritive disturbances and endocrinopathies arc sum- 
marily dealt with in 2 pages. There is a long and detailed chapter on the blood 
and blood vessels, with a well-illustrated portion dealing •ndth the anatomy and the 
ligation of various major vascular trunks. Over 300 pages are devoted to the dis- 
eases of bones, fractures, dislocations, joints, and operations on these structures. 
Then muscles and tendons are discussed. A chapter dealing with the skin and ap- 
pendages would appear to me more appropriate in a book on dermatology. A long 
roster of dermatologic lesions is given, with their treatment, which to the average 
surgeon or practitioner can be of little value unless he has received exceptional 
dermatologic training. 

In Volume II the head, including the brain, the eye, ear, mouth, and nose, as well 
as larynx and trachea will be found. The spine, neck, thorax, breast, abdomen, 
stomach, spleen, and pancreas are likewise discussed in this volume. 

The third volume covers hernia, rectum, vermiform appendix, liver and gall- 
bladder," also the genitourinary organs, extremities, pelvis, amputation. Special 
chapters are devoted to plastic and cosmetic surgery. Surgery of the newborn, 
electricity and radium, first aid and bandaging, are discussed and concluding some 
chapters on economics. The inde.x forms a .special small volume of 131 pages. 

This surgery covers an immense amount of territory in a very uneven fashion. 
Some subjects are dealt with in detail, as for example local anesthesia of the 
various regions, the ligation of larger vessels, tonsillectomy, appendectomy, etc. Other 
subjects are dealt with so cursorily as to prove of little value. The description of 
the major operations in most instances is far too sketchy to be utilized by any but 
the fully trained surgeon. I mention for instance, larjmgectomy in one stage and 
transplantation of ureters into the sigmoid. Exceptions, in which a detailed de- 
scription is given, are thyroid resection, anjputation of the breast, the general 
principles of entering the abdomen and treating intraabdominal conditions. In 
these subjects the te.xt is adequate and fully illustrated. In the operation for in- 
guinal hernia, reliance is placed on the transversalis and the external oblique 
aponeurosis without transplantation of the cord. In femoral hernia the closure of 
the ring below Poupart’s is stre.ssed. The operation for cystocele does not con- 
form to the most modern technic. 

— R. T. Franh. 


Freoperative and Postoperative TreatmenUi is a very detailed account of the 
most modern methods, particularly those practiced by the younger group in Boston. 
A number of others have aided the author in writing special chapters. 

The book contains a tremendous amount of material, well arranged and readily 
accessible. The most modern methods of diagnosis and preoperative care are de- 
scribed in great detail for every tjqje of surgical affection. 


■"Surcical Treatment. By 1.01116.“? Peter Warbasse, Special Lecturer in the Long' 
Island Medical College, etc., and Calvin Mason Smyth. Jr., Assistant Professor oi 
Surgery in the University of Pennsylvania Graduate School of Medicine, etc. Second 
edition, in three volumes, with 24SG illustrations, some in colors: 2G17 pages. With 
.added complete index. W. B. Saunders Co., Philadelphia, 1937. 

*’rrcopcrntlvo and Postoperative Treatment. By Robert L. Mason, M.U.. Assi.stant 
in Surgciy of the M.'issachusett.s General Hospital. Illustrated, 493 pages. W. B. 
Saunders Company, Philadelphia, 3937. 
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and 172. In the closing chapters of the book are found discussions on complications; 
special procedures and surgical diets. The book closes with a list of medicolegal 
points. This is an excellent book for the surgical nurse or surgical resident. 

— Philip F. Williams. 


In this manual, Operating Poom Procedures, is bound in an utilitarian loose-leaf 
fashion, Miss Hoppe and Miss Halverson have produced a guide for all who arc con- 
cerned with the handling of operating room routines. This book should be of 
utmost advantage not only to the operating room supervisor, but to the surgical 
internes and staff as well. Included in the table of contents are sections on a gen- 
eral outline of the routines for the personnel, care and preparation of materials, 
dr.aping, and various special trays and instrument set-ups. In the remainder of the 
book surgery is divided by systems, under each system pertinent operative pro- 
cedures are given. Each procedure is discussed from the operating nui'se’s stand- 
point with a brief statement of the purpose of the operation, position and draping 
for the operation, technic, sutures and instruments used. 

The book offers an excellent example of the manner in which the organization of 
a particular division of a liospital may be accomplished. The type of binding used 
will render changes and revision an easy matter. 

— Philip F. Williams. 


Some Fundamental Aspects of the Cancer Prohlcmi^ is published by the Ameri- 
can Association for the Advancement of Science and edited by Henry Baldwin 
Ward. It deals with the many-sided survey of the great field of the unsolved 
problem — the cancer question. The many papers contained in this monograph were 
presented at the Atlantic City hloeting. They cover heredity and constitutional 
factors; induction, stimulation and inhibition of tumorous growths; metabolism of. 
cancerous tissues; radiation; and a general discussion of the cancer problem. 

Under heredity and constitutional factors, the seven articles all de.al with the 
mouse. In the second subdivision, mainly the chemical aspects resulting from llic 
fact that the sex hormone and carcinogenic agents resemble e.ach other chemically 
and physiologically, arc dwelt upon. Tlie metabolism of cancer tissue deals largely 
with the effect that cancer has upon the body metabolism. 

These .short articles with their appended bibliograjdiies arc an excellent medium 
to review the present status of this all important question. 

—F. T. Frnnl:. 


This volume, Emotional Adjustment in Marriage, is has been written to holf) the 
physician who may meet in his practice the problems of sexual difiic-iiltics in mar- 
riage. The various chapters discuss the nature of the sex de.sire, the deviations, 
rather than the abnormnlitie.«, from what is regarded as normal in this ro.siicct, and 
the assumption of those attitudes and practices in marriage and the sexual relation 
which are calculated to assist one to the attainment of the greatest possible happi- 
iioss in FUf.li ti relution. 


"Unniinl of OperntInK Itooni ITorcUiiro*. Dy Alipir.-i \V. iroppf. •'’'''■‘‘Occ 
ctniAtnr Tewish Ho<^pItaI of St. Eouis. .anil Imcllc M. Ifalvcr.«on, sup'-rvl.nor of Ol> 

Roonm! Un^ of Mlnnc.ioUi JIo.MpIt.als. University of MInne.sota Uf-s-, 

A-pccIs of llir ratici-r IToliIi-in. Syniposltim Sponson'l by 
crJ^iioTon MciK^ oI ‘be American A.«soclalion for the A<lvan<-<-m''n( -f 

Section xc„. jf.r.«cy. Dcccnib.-r 2!t. ItCC-J.amiary I, IfCiT, 

Science. At antic Citj. .-scienr-c Un-.i.-i. New York, ia:!7. 

\.!Jiiitmcnl In 3t<.rrln»rc. By IvrMon Clark, Asclstarit fa 

.t..rrtc':fmrOyn:co^ory."rnlver^ llHnoi.s fN.ii. k- of M.-.ll-l,..-. I'C pace. 

C. V. Mo.stjy Company, St. r,ouls, 
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and peripheral respiratory interference. Other factors, as aspiration of ddbris, and 
various miscellaneous actions are considered, and there are chapters on cyanosis and 
anesthetic explosions. In discussing ventricular fibrillation he includes some case’ re- 
ports, and emphasizes the relation of psychic and emotional upheavals. There is a 
thorough consideration of the use of nitrous-oxide in obstetrics, and the author states 
that it is safe and desirable in the hands of a well-trained anesthetist. The frequent 
accidents and complications of vomiting during cesarean section is thoroughly dis- 
cussed, as is also the author ^s consideration of pre-anesthetic sedatives. The book 
merits reading by all obstetric operators. 

— Philip F. Williams. 

The inaugural thesis representing five years of work by Ovidio Unti-i3 includes 
both laboratory, animal, and human research with one of the barbiturates “dial.’’ 
The author would limit its application to basic anesthesias supplemented by in- 
halation anesthesia. Forty-five human case histories are appended. 

— B. T. Frank. 


The Surgical Studies^ written by Eibeiro and published in Brazil, cover a 
diversity of subjects. In all there are 17 articles. This, in a way, is a report of 
the surgical activity of the author, dealing with 842 patients on whom 559 major 
and 283 minor operations were performed, with 9 deaths. 

There is an arliele on 10 cases of nerve lepromata in which surgical intervention 
was practiced mainly in the caseous stage. Postoperative intestinal paresis is taken 
up. There are several articles on pyloric hypertrophy in different age groups. Chole- 
cystectomy is advised in conditions of cholecystitis in order to avoid future car- 
cinoma of the gallbladder. The monograph is faultlessly gotten up with numerous 
illustrations. 

— B. T. Frank. 

Dr. Brookes has developed in this volume. Textbook of Surgical Nursing, is a very 
thorough and complete exposition of surgical conditions for nurses, and in addition 
has given a meticulously detailed manual of nursing technic. 

In the sections of the boob relating to nursing and operative technic he has 
followed the present set up used in the Barnes Hospital in St. Louis. After 
discussing the relation of the nurse to the surgical patient, some general surgical 
principles as inflammation, infection, wounds and tumors are taken up. In a num- 
ber of following chapters the sequence of material runs through preparation and 
sterilization, routines of pre- and postoperative care, while the modern anesthetic 
agents are discussed as to their possible disadvantages or dangers. The author 
regards cyclopropane and evipol as still in the experimental stage. The three chap- 
ters on the operating division might well serve as ground work for organization 
and also for comparison by established services. 

The subject matter of most of the remaining text is devoted to a comprehensive 
discussion of surgical condition and surgery, of the various systems. Dr. T. S. 
Brookes has contributed the chapter on orthopedic surgery. Dr. E. A. Graham and 
Dr. E. Sachs have contributed to the sections on chest surgerj- and neurologic 
surgery. Dr. H. S. Crossen has written the chapter on gynecologj’. The ingenious 
vaginal operation drape described has merited two full page illustrations. Pigs. 36 

“Ancstcsin dc base pehi Dialilmnlonilurcn. ThBse Inaugural, apresentada a 
Faculdade de J«Iedicina do Parana, 1936. 

♦•Kstudos Clrurglcos. Enrico Branco Ribeiro, Cirurglao da Bencflciancia Portugo-sa 
e do Sanatorio Santa Catbarina. Sao Paulo, Brasil, 193G. 

or Surgical Xiirsing. By Henry S. Brookes, Jr., IM.D., Instructor in 
Clinical Surgerj', 'U''ashington University School of Medicine, etc. With 233 illu.s- 
trations, 036 pages. The C. V. Moshy Comp.any. St. L.ouis, 3937. 
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The importance of laboratory tests for sj'philis is undoubtedly increasing, and 
under the impetus of the recently awakened public interest in syphilis, the reliability 
of such tests will no doubt frequently be questioned. Of interest to physicians 
then will be this book, Laboratory Diagnosis of Syphilis, rvhich by its presentation 
of the clinical evaluation of the serologic report will be found especiall}' valuable. 

The text describes the historj’ of the development of various serologic tests, de- 
votes seven chapters to the Wassermann reaction, four chapters to tlie flocculation 
tests and gives a lengthy discussion of the examination of the spinal fluid. ALarious 
other tests for .syphilis are more briefly taken up. 

The section on the clinical evaluation of the serologic reports discusses, especially, 
the various types of falsely positive reactions. Since in many conditions, as in 
pregnancy, where sj’philis is characterized by a long period of latencj’, a positive 
serum is the onlj* objective evidence of the presence of the disease, it behooves the 
phj’sician to have a definite understanding of the various reports which maj’ be 
rendered. In discussing cord blood AYassermann rcaction.s, the author states that 
serologic findings in the cord blood usually reflect the maternal blood findings, 
and are worthless as a diagnostic test for the presence of .sjqjhilitic infection in the 
newborn. The behavior of the infant’s AVassermann taken week after week is, 
however, regarded as a valuable and frequentlj* the onlj', clue to such infection. 
Further it is noted that the reports of the past decade make it reasonablj’ certain 
tliat neither pregnancj’, anesthesia, nor malignancj’ predisposes to false positive 
reactions. 

— Philip F. Williams. 

Coincident witli the recent widespread attempt of tlic public health organizations 
of the United States to eradicate .sjqfliili.s, the appearance of this small book. Syph- 
ilis: The Next Great Plague to Go,^- is tiraclj’. Dr. Fishbein, the editor of tlie 
Journal of the American Medical Association, has prepared this discussion of the 
disease in liis usual inimitable stj’le. The storj’ as he tells it, is complete and ex- 
planatorj’ as to tlie nature, transmission, social and economic aspects of the disease, 
and of tlie various methods bj' which it raaj’ be treated and eradicated. 

'i'he chapter on the “Prevention of Syphilis in the Prospective Mother and 
Child” should bo read bj’ everj' obstetrician and married couple, for as Parran has 
said, “proper over.^ight of the pregnant woman could eradicate congenital sj’philis 
completelj’. ” In the chapter on “AVJicn Sj’philitics Maj’ Alarrj'” the author has 
included memorandum relating to the legal aspects of the marriage of sj’philitics 
in the various states, and the medical advice given on page fiftj’-seven insures both 
parties to the marriage, when one is .sj’philitic, a square deal. 

This book dc.=crvcs to be read bj’ cverj’ adult in tlie United States. 

— Philip F. Williams. 

A continued demand for an authoritative textbook on this constantlj’ developing 
rnodo of therapj’ has led Krusen to rev’ise his Light Thcrapy.^^s Jn the general 
revision of the boolc fifij’-lwo pages have been added, while the chapter on phj’siologj’ 
has iM-en much enlarged. Many new photogr.aphs and illustrations have been added. 

ory Dincrio-K of Syplill!*!. IJy llftrry I'/Ofcle. M.D.. P.'i.'-scrl Assl.stanl 
.'^t)rc'''.n, t’nit'ii .s-'t-itc.' PnOnc Jtoaltli .S’r-rvico. ’VVasliinKton. P. C., etc. 'With foreword 
iiy ,f. Earh* M.P.. .Arrof-Irite in Modicino, Johns IlopUln.s Unlver.slty, etc. The 

C. V. Moshy Company, .St. IyOu!.«. 

’’•SjptillP : The Ne,\( tircal lUasciie to Go. Hy Morris Flshhcln, Itl.D., Editor, 
.Tonrn'tl of Ih' .Vno iifiiii .MeJlc.-il .As.'Ofi.-itton .iiiil of Ipx'chi, the Health .Ntamizlrie. 
P’.vM AtcICriv < Vniija.ny, Philadr-iptiia, 1M7. 

Thempy. Ey Fi'ini; llxtinmon.l Knnen, .Vs.-neiafe of T’hyslc.'d 

M> ’iehte. The Mey.i TA.up,!;. tifin. I.Triiv<r.'-Ify of Mlnneyola. if<-. .Sieorid eilltlori. rc- 
vi-' •! .end . r.l-jiiT’ i. With 1- IHu.-tr.'ttlons, gts jeices. Paul If. Ho.-her. Inc., New 
Vor.’:,’ ie';7. 
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The subject of birth control is dwelt upon philosopliically, as to its principles 
and cosmic etfect, as well as in a practical manner with a discussion of present 
available methods and devices. The premarital consultation (Dickinson) is regarded 
and discussed as an element of preventive medicine. 

It is very unlikely that all of the author’s views and conclusions will be uni- 
versally accepted, although a reading of it should be helpful in assisting some 
phy.sicians to deal with psychic problems in married patients. 

— Philip F. Williams. 

Sexual Poioer^o by Chester Tilton Stone is designed for informing the lay pub- 
lic and the general practitioner. According to the author, less than 50 per cent of 
civilized men enjoy full sexual potency. In the mind of the average rvoman, 
sex is too often associated with hypocrisy and humiliation. 

This is a well written and clearly put book covering the subject of potency, 
impotency (p.sychic, functional and organic), the psj'chic and f)hysical basis of sex 
difficulties as well as the effect of the endocrine glands ujion sexual power. I am 
surprised to see the prostate put among the endocrine glands even if with some 
reservations. There are such occasional misstatements as — if the anterior lobe of 
the hypophysis is predominant, masculinization results, if the posterior lobe, 
femininization, for which statements there is not the slightest proof. 

On the Avhole, this subject is approached from the proper attitude and from the 
proper point of view. It covers the subject adequately. In my opinion, a number 
of the brief case histories might well have been omitted without impairing the text. 

— B. T. Frank. 

■ This manual on contraception entitled Marriage and Periodic Ahstinence^o is 
written bj' J. G. H. Holt who includes among his titles that of “sexologist.” Evi- 
dently, to this extent, specialization in such matters exists in Holland. He divides 
the subject matter of intentional birth control into three parts. In the first he deals 
with the historical aspects of conception and ovulation and then proceeds into the 
biologic researches coincident with Ogino’s discovery. He discusses such objections 
to Ogino’s theory as the iiroposition that several ovulations may occur in one cycle, 
that the duration of the cycle may vary under the influence of abnormal circum- 
stances, that the theory is invalid in cycles of from twenty to twenty-two days, and 
finally, that so-called “violent-ovulation” might be provoked by the sexual act. 
In discussing the abnormal pathologic conception period, he mentions that we should 
bear in mind that ovulation is a biologic process and that we cannot control the 
subtleties of nature. Various symptoms commonly mentioned as suggesting the oc- 
currence of ovulation are described. Detailed rules and directions for practice 
of the Ogino method are given, but in an intricate and confusing style. 

In the second part of the book he discusses the reversal of this method as a 
therapeutic measure in infertile couples. A general number of lest cases with their 
accompanying menstrual calendars are appended as a third part, and a datometer 
or calendar measuring device is included with the book. A very full discussion 
of the intricacies of the method should make the book of interest to those who are 
engaged in exiflaining such methods to their patients. 

--Philip F. Williams. 

^“Sexual Power. By Chester Tilton Stone, M.D., Clinical Assistant Surg-eon, Urolog- 
Ical Department, Bellevue Hospital, New York, etc. Illustrated, KiO pjiges. D. Apple- 
lon-Centui->- Company, New York, 1037. 

'“.'Uarriaae and Periodic. Abstinence. By ,1. G. H. Holt. M.D.. Gynecologist and 
sexologist. The Hague and Harlem, etc. 174 pages. Longm.an.e, Green and Co., New 
1 ork, 1037. 
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contributions on tlie treatment of osteomyelitis. These articles show the type of 
work that is being performed at the university. 

— U. T. Frank. 


Twenty-Five Tears of Health Progress^' is a statistical report of Oil pages by 
Louis I. Dublin and Alfred .T. Lotka of the Metropolitan Life Insurance Co. It 
covers the period of 1911 to 19.35 and deals to a gi'eat extent with the mortality 
of those insured in the compan}'. There has been a steady gain in life expectation 
during this period. Tliis report will interest particularly health officers, physicians, 
sociologists and life insurance officers. 

In the last twenty-five years, the average duration of life has been extended by 
fourteen years through public hygiene agencies and the advance in medicine. For 
example, the tuberculosis death rate among the insured has dropped from 242 to 
56 per 100,000. There has also been an advance in the standard of living. Tlie.se 
statistics represent a huge cross-section of the entire population as there were 
17,000,000 weekly paying policjdiolders in 1935. The main number are composed 
of urban wage earners. 

These statistics should interest the olxstetrician and gynecologist greatly as 56 
per cent are females while in the general population, females represent only 49.5 
per cent. Of the insured, 3,200,000 died, which represent 9.2 of every 1,000 of in- 
sured each year. 

Of the communicable diseases, tuberculosis, influenza and pneumonia play tlic 
greatest role. Cancer of tlie female genitals occurred in 52,700, exceeded only by 
cancer of the stomach and liver, forming a group of 84,000. In these twenty-five 
years, there is no evidence of increase of carcinoma of the female genitals. 

The puerperal state was responsible for 5.5,141 deaths. In the general population, 
the authors add, 375,000 deaths occurred from this same cause. The mortality of 
puerperal sepsis was 38.5 per cent, puerperal toxemias, albuminuria, 23.1 per cent, 
all the other puerperal causes which rcpre.«cnt .sepsis, hemorrhage, etc., 38.5 per cent. 
There was a decline of 20 per cent in deaths from these causes. 

— Jf. T. Frank. 

.Annual Report on the Results of Radiothcraj)y in Cancer of the Uterine Cervix 
by the Health Organization of the League of Nations^is is a short statistical 
j)am])hlet. the first of a series of annual reports. The committee consists of Dr. .1. 
ITcyman of Stockholm, the editor, Dr. Lacassagne of Paris, and Lt.-Col. A. B. Small- 
man of London. 

Future reports are to include anah-scs of material relating to cancer of the 
corpus uteri as well iis that of the vagina. A rejiort from the University of Brus.^els 
of cases treated in 1930 shows the absolute cure rate 14.9 jier cent. In the Liver- 
pool Radium Institute there is no absolute cure rate given. From the Marie Curie 
Ilo.sjiital in London, the tibsolute cure rate is 39.4 per cent. From the London Radium 
Center, it is 15.2 jier cent. From the Radium Institute of Paris University no ab- 
solute cure nite is ofr(>red. From the Radiumhemmet. .‘■'tockholm, if is 24.4 per cent. 

These t.ables should prove of increasing value as st.-itisf ictil uniformity is arrived fit. 

— T. Frank. 

-n\ c Venr* of I'rncrc*.-,. StUilv of the jnorlsillly c.’cpcilr'iicc 

rmioriK tie- Indtislrial t’oticylmlOcrs of tlie Mctroriolltan Ufe Insurance Compan.v 
If>n to ioar,. P.y lyoui.^ T. Dubtln, Pti.lJ.. and Alfr<-tl .1. I.,otkii. D.Se.. v.-ltti Ibc coltali- 
oration of tin- staff of the St-'itlsti<-,-il Ituri-au. fill naae.-i. .Mcti-fipolitan I/lfe Tn.siir- 
na'-,- (.'(I.. A'tnv Vf>rl:, Itia?. 

■■‘I.caciii- of N'ntlons Health Orenni/iition. ,\nmi.'il IJeiMirt on the Ue.«u|ts of Tlrollo- 
tliernj'v In Cancer of the CterJne Cerv-lx. Kirst Volume. Statements of Ilesult;! Oh- 
t.'iine-l "in tl' io :in<l I’r'vioiis Yens (collate.i in IttaC). Kdlted i,y : .1. Heyniaa. 
St'fckliolin. 74 p-ifa-s. Coluttihla Unlvet.vity Xew York City. 
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Undoubtedly light therapy Avill be found beneficial in many general conditions which 
come under the notice of obstetricians and gynecologists. At present there seems 
to be no definite indication for its use in most of the specific diseases met in these 
two specialties. 

— Philip F. Williams. 

Medical Morals and Manners^i by Eoyster contains papers and addresses written 
or delivered by the author during the last forty years. In one of these papers 
he saySj “"No man should be permitted to indulge in reminiscence until he has 
passed at least beyond the age of fifty years. Before that time usually his outlook 
is too recent, his experience limited, and his pliilosophy unseasoned. On tlie other 
hand, if he waits until senility overtakes him, his observations may be tinged with 
maudlin sentiment and hazy forgetfulness.’’ 

Many subjects are covered in a simple, attractive waj’, equally understandable 
to the medical profession as rvell as the laity. Medical ethics can be boiled down 
to the standards of honor and fair dealing with associates and customers. Eighty 
per cent of the general practitioner’s patients are women and therefore he should 
understand them. He classifies the tjqies of modern doctors into political, business, 
social, near-quack, the symptom doctor, and the ideal doctor. 

Such subjects as athletics and scholarship, phj^sical standards for women, and 
physical morality are dealt with. He emphasizes that “surgical sense” is of utmost 
importance and says, “Let us ask to be delivered from the cocksure surgeon. There 
are many good operators but few good surgeons.” A chapter on facts about ap- 
pendicitis for the laity is included. The book makes pleasant reading. 

— E. T. Franlc. 

These are Papers from the IF Medical Service of St. Erik’s Eospital, Stock- 
holm.ss In this collection of monogi-aphs, not only papers from St. Erik’s Hospital 
in Stockholm, but from Hammarsten’s Biochemical Laboratory are reported in col- 
laboration. The majority of the articles are in Swedish. Several, however, appear 
in English. 

The papers mainly cover tests applying to kidnej' function and hematologjq as 
well as some dealing with pancreatic and gastric investigations. One investigation, 
with a fairly pure secretin, was performed on the human being and this was also used 
as a test for pancreatic function. Of the articles in Swedish, there is a profusely 
illustrated one dealing with the glands of internal secretion. 

— E. T. Frank. 

Volume I of the Annals of the Faculty of the Medical Sciences of the National 
University of the Plattcse at Buenos Aires contains many articles by different mem- 
bers of the faculty, both medical and surgical. 

There are several communications on diphtheria and its treatment. Likewise 
one on the serum treatment of erysipelas, an interesting article on tenia saginata, as 
well as on the distribution of intestinal parasites in Argentine; also one on 2,700 
cases of amebiasis, showing how widespread the infestations are in this region. 

Of the surgical contributions, the one on ureteral lithiasis, recurrent hydatid in 
the pouch of Douglas, the etiologj' of celiac diseases are of interest. Of tlie technical 
surgical subjects dealt with is Eeichcl-Pol 3 -a gastrectomy for ulcer, two on fractures 
of the femur, one In* the open method, the other bj* the closed method, and three 

'''Jlodienl ^torals an<l Sraiincrs. By Hubert Asliley Royster, M.D. 330 pages. 
Clinpel Hill. The Univer.sity of North Carolina Press, 3037. ' 

“Papers from llie IV ^fcilical Service of St. Erik's Ilospilal. Stoekliolm. EUitccl 
by Hilcling Berglund. 2G!) page.«. Alb. Bonnier-s Boktrj'ckeri, Stockholm, 3937. 

“Anales cle la Facaltad ile Ciencias Modicas de la Plata. Torno I. Buenos Aires, 
1937. 
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RECENT LABORATORY TESTS FOR THE EARLY 
DIAGNOSIS OF PREGNANCY 

A Critical. Reihew op Recent Experijientae Work 
Abner I. Weisjian, M.D., New York, N. Y. 

(FroTii the Department of Gynecology and Ohstetrics of the Metropolitan Hospital) 

XT 0 TOPIC in obstetrics is receiving more ivoiTd-wide study at present than diag- 
I ' nostic laboratoiy tests for early pregnancy. The medical journals arc filled 
rvith many new and varied tests, and the claims of some autliors are at times nothing 
short of miraculous. These enthusiastic reports have led the average physician to 
try some of the tests with, in many cases, embarrassing results. So involved have 
most of us become in trying to sift out the worthy tests from the less valuable and 
worthless tests that the entire problem has become quite confusing. Prior to 1028 
and the advent of the Aschheim-Zondek test, there were some few suggested labora- 
tory methods for diagnosing early pregnancy; i.e., Abdcrhalden’s serodiagnostic 
testi of the protective ferments in pregnancy, and the tests based on glycosuria in 
pregnancy, which included the phloridzin test of Kamniitzers, the glucose tolerance 
test of Prank and XothmanS and the adrenalin-glycosuria test of Poubitschek.'* 
These tests were never considered feasible and with the coming of the Aschheim- 
Zondek test and its remarkable accuracy, these early tests have mostly been forgotten 
and arc herein mentioned only for the sake of academic interest. This paper is an 
attempt to sun-ey the mass of literature dealing with pregnancy tests in more recent 
years and to compare the results obtained by different investigators. 

ACCEPTED ROUTINE TESTS FOR PREGNANCY 

77/0 Aschluim-Znndcl: Tcsi.s — This widely known test is now nine ycar.s old 
and emj/loys the use of immature female mice weighing less than S gm. and about 
three weeks of age. Five mice arc injected subcutaneously with filtered morning 
urine of the siisj/ected case three times daily in doses of V’ a.c. each injection; 
ninety-si.': hours after the first injection the animals are killed, their abdomens 
opened, and the ovaries inspected. A positive reaction consists of enlarged hyj)crcmic 
ovaries with small pinjioint blood spots dotting the. surface, 'i'hese are corjiora 
hemorrhagii'a. The jire.^ence of corjinra bitca makes the diagno.=is even more con- 
clusive. This s[)e/dfie ovarian stimulation is due to the prc.sence of large amount.^ 
of anterior pituit:iry-like hormone which is found in the urine of early pregnanev. 
In 2,0<i0 ca.ses te.^ted by this method by Aschheitn,''’ he oblaine.l OS per cent correct 
positive reaction.': tind V9.~> p.er cent correct negative relictions. Otlier investigators 
(eleven independent groiip.s reported by Mazer and fbild.-teint ) using the same tc.-h 
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This book, Moriality Trends in the Stale of Minnesota, so by Calvin F. Schmitl, 
brings together in compact foi-m significant statistical data regarding mortality 
in that state and should l)e of interest to those of the medical and allied professions 
who are concerned in public health problems. The study covers the mortality ex- 
perience of Minnesota from 1910 to 1935, and demonstrates that during this period 
of twenty-six years the general mortality rate has fallen from 11.2 to 8.2. The 
minimum rates approximate the period of economic depression Avhich began in 1929. 
The author speculates on the causative factors. 

The trends in the princiiral causes of death for the period are discussed, and 
the more important causes are considered in detailed form for the biennial period 
of 1932 and 1933. Here it lias noted that cancer of the uterus accounted for 7.2 
per cent of the cancer deaths, in other words this condition holds fifth place with 
934 deaths. 

During this biennium premature birth with 1476 deaths, held seventh place. In- 
juries at births, with 499 deaths, held seventeenth place. Diseases of pregnancj’, 
childbirth, and the puerperal conditions, with 416 deaths, ranked in twentieth place. 
Because of the stigma attached to the certification of deaths from sjphilis, it is recog- 
nized that the death rate from this cause cannot be considered I’eliable. 

Mortality is also discussed from the standpoint of age and sex, as are also the 
mortality trends. The expectation of life at birth for females in Minnesota is given 
as 65.2 years. The excess of mortality among wives for the younger ages is 
ascribed mainly to the hazards of childbearing. Eighty-five per cent of the deaths 
attributed to gonococcal infection were in females. One-third of all cancer deaths, 
uterus and other female genital organs, were in women of sixty-five years of age, 
and there wore only three such deaths recorded under thirty j’ears of ago. 

Infant mortality rate in litinnesota has undergone a significant and continuous 
decline. Among the factors contributing to this downward movement has been the 
definite program for infant welfare, which includes the education and prenatal care 
of expectant mothers. The birth mte in Minnesota is dropping. The number of 
stillbirths in Minnesota has remained practically .stationary. There has been a slight 
decline in the maternal mortality rate in Minnesota during the twenty-six-year 
period with two high peaks shown in the po.«t-influenza years. A minimum maternal 
mortality rate of 4.3 per 1000 live births was recorded in 1929. Puerperal septicemia 
was followed in order by toxemia of pregnancy, hemorrhages of pregnane}', and 
other accidents, as the most frequent cau.ses of the puerperal state. 

Other chapters deal with the seasonal variations of mortality, and with com- 
parative statistics regarding maternal mortality, and other causes of death in the 
registration area of the United States. 

— Philip F. Williams. 

Intimate hide of a ll'oman'.s Ijifc''>" is (he suggestive and for this reason some- 
what objectionable title of a most useful small volume by Leona W. Chalmers. After 
a brief and correct description of tlie pelvic organs the author speaks of constipation, 
leucorrhea, contraception and general body hygiene. The specific value of thi.s 
book lies in the intelligent form in which such common procedures as enemas, 
vaginal douches, certain exorcises, etc., are described. In referring his patients to 
this book the physician will save much time and know that these procedures will be 
carried out in a proper manner. 

— Unpo Ehrrnfcst. 

“^Mortality Trends in tlu- State of Mtiiiiosota. IIv Calvin K. Schn''-.!. .Vss'stant 
Professor of Sociolopy, University of J^Iinncsom. .tl" papo-s. Tlio Universllv of 
Minnesota Press, Minneaimlis, lOST. 

^Intimate Side of a 'Woman’s l.Uc. By Leona AV. Chulmcr.s. Illustrated, 12S papes. 
Pioneer Publications, Inc. Radio City. X. Y., 1S37. 
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the gross error to be 3.S) per cent and a corrected error of l.S per cent. Goldberger, 
Salmon and Frank-s performed duplicate tests on 1,093 pregnant Avomen and found 
only 0.55 per cent false negatives and 0,09 jjer cent false iiositivos. Feresten, in 
3937, using a modified Friedman techniques-* tested 1,000 unknown urines witli a 
total error of 0.94 per cent. 

Kelly and AVoodsss recently gave many details and finer points in the technique 
of the rabbit test which when adhered to undoubtedly make the percentage of error 
even smaller. Evans, Kohls and 'Wonderso presented a new graphic curve of anterior 
pituitary-like hormone output in pregnanejq .showing a maximum in the first trimester 
of pregnancy. O'heir work gives a satisfactory exjdanation for the accurate results 
obtained so early in pregnancy by the Aschheim-Zondek and Friedman tests. 
.Schwarc7,2T suggested the use of blood iilasma instead of urine in the Friedman test 
and reported excellent results in a small series of cases. His work requires further 
study. 

Camixirison- of ilie Aftchhcim-Zondcl. and Friedman Tcslti: Jlany laboratory 
workers adhere to one or the other of the two tests, and it is simply a quc.stion as to 
which test one is accustomed. Aschheim and his followers maintain that the mice are 
infallible while Friedman and his supporters claim that the rabbit is more advanta- 
geous because the test is quicker, more economical and the rabbit is less easily killed 
by toxic substances and less bothersome as a test animal. 

In summarizing the comparative value of the two tests Crew^s states that both the 
Aschheim-Zondek and the Friedman tests are 99 per cent perfect. Crew maintains 
that “a 90 to 95 i)er cent accuracy is not sutficiont, . . . No test which yiekhs more 
than 1 per cent of erior can claim much support.” Hawsonsn finds the mouse ami 
the rabbit tests 99 per cent correct and positive within fourteen days after con- 
ception. Mack and Agnew compared the two tests in 1,110 cases and found them 
equally exact. As more refined techniques are being introduced the personal error 
in each case will eventually dwindle and both tests at some future date .should prove 
100 per cent accurate in trained hands. 

GONADOTROPIC IIORJIONE TESTS USING jMALE RODENTS 

The Broiilia TesiA^ — Brouiia and his a.ssoeiates used immature male mice and 
injected them in a manner similar to the Aschheim-Zondek technique. The test is 
based on an increase in size of the .scmin.'il vesicles in the male mouse after being 
subjected to pregnancy urine stimulation. Brouha reported a small series of cases, 
in which however, he had obtained excellent results. White and Severance"' en- 
countered 10 false positives in a series of 21 noniircgnant women. If this lest can 
be proved to be accurate in a large scries of cases it would be of grc.'it value. 

The ZaharcKco Test."- — Zaharosco-Karaman and his associates more recently re- 
ported a test for pregnancy which is a variation of the Brouha test. Rats arc in- 
jected ilaily with 1 c.c. of Wood or urine of pregnancy and after seven to ten <1nys 
the animals ar<! killed and a ratio is taken between the Aveight of the seminal 
vesick'.s in mg, and the weight of tlie rat in grams. If tlie ratio is more than 1 tlic 
reaction is considered jiositive. This test can in no way hope, to snjqdant any of tlm 
accepted tests since seven to ten day.s are requireil before the n-action can be read. 
The computations are much more mvoh-ed and coinjilicated than even in Brouha s 
test. 

THE JVi'ViUS TUSTS POR PRIXJNANOY 

7’he Ttlnrer'JToff man Ttst."' — This diagnostic test is based on tlie jiresence in the 
urine of pregnancy- of large amounts of estrogenic sulistances which produce Avhea 
injected into immature or enstratod mice or rat.-- an epithrditd desquamation in th<‘ 
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nique or some slight variation^ pei’formed the tests on 2,807 cases and obtained on 
the average, correct positives in 94 per cent and correct negatives in 97 j)er cent of 
the cases. More recently Mack and AgnewS reported the vork of 19 other investiga- 
tors vho tested 8,685 cases with the Aschheim-Zondek test and found an average 
accuracy of 96.6 per cent. In 1935 Aschheim mentioned^ that up to 1933, investiga- 
tors who worked with this test reported 11,345 urine examinations with only 1.8 per 
cent false results. 

It thus is evident that the Aschheim-Zondek test is a most valuable addition to 
the armamentarium of the physician and laboratory worker. Eecently Davy and 
Sevringhauso using slight variations of the Aschheim-Zondek technique in undiag- 
nosed and borderline cases, managed to obtain 90 per cent correct results when one 
test was used alone and much better results when a correlation of two-methods was 
put in use. Other investigators employed rats in the test and Eeipricluo found that 
rats are more sensitive and more rapid in reaction than mice, since injections of 
10 to 25 c.c. of urine into immature rats could be tolerated, and the reaction could 
be determined in from twenty-four to thirty-six hours. According to Eeiprich a 
positive reaction in immature rats consists in hyperemia and hypertrophy of the 
ovaries to 3 or 4 times the size of the immature ovaries. More recently Mull and 
Underwoodii tested 702 urine specimens by injecting immature rats with 2 c.c. 
of urine daity for five days and killed the animals on the sixth day. Working under 
suboptimal conditions their results were 91 per cent accurate, which upon considera- 
tion of the obstacles imposed were remarkedly good. The possibility of the rat taking 
the place of the mouse as a pregnancy indicator is not a likely one, but in many 
cases where the urine has proved too toxic for the small mouse, the larger animal 
might be used to good advantage. 

f 3 ar-Louisi 2 performs the Aschheim-Zondek test with mature mice and points out 
a difference in response of the mature animals to urine of pregnant or nonpregnant 
women. The difference, however, is not veiy striking and his suggested variation 
does not look very promising. 

The Friedman TestJ ^ — ^This test, originated soon after the Aschheim-Zondek 
test, represents a simple modification, employing female rabbits, kept isolated, in- 
stead of mice. According to the original technique of Friedman (of which today 
there are many modifications) the rabbit is given 6 intravenous injections of mine 
in 4 c.c. doses during forty-eight hours, after wliich the animal is killed and the 
ovaries examined. Variations of the technique include a single injection of 15 c.c. 
of urine or a 10 c.c. injection on each of two days. Formerly the animal was killed 
and thus used for onlj' one test, but it actuaEy can be used a few times by opening 
the animal dorsally and replacing the ovaries each time after inspection. The results 
obtained by Friedman and Lapham,r3 in their original paper, were 100 per cent 
correct positives and negatives. A comparison of later reports by Mazer and Gold- 
steinr shows that up to 1932 six independent workers obtained 99 per cent correct 
negative and 90 per cent correct positive results in 535 cases with the rabbit test. 
Up to 1933 Mack and Agnew report a 98.5 per cent accuracy obtained by 15 differ- 
ent and independent authors who tested 1,899 cases. Ware and Maini^ reported 
99 per cent accuracy in 100 cases, and Young, in 1934, recorded the same degree of 
accuracy in 350 cases. is Spielmanro performed 635 Friedman tests and maintained 
that the test "warrants universal adoption.” Sharpir in New Zealand found the 
test 98 per cent correct, and recently Gcmez,is Borras,io and Lcjwa and Fryszberg,2o 
found the test almost 100 per cent correct. 

Best and McITenrysi used two rabbits for each test and out of 538 tested urines 
o1)tained 251 positive reactions with 1.6 per cent error and 2S7 correct negatives with 
2.1 per cent error. Ivingss revie\ve<l the literature and with 4,500 rabbit tests found 
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PROG TESTS FOB PREGNANCY 

The Smith African Frog, Xenopus Laevis. — Shapiro and Zwarenstein,49 in 1935, 
used a frog as a pregnancy indicator and found that out of 132 tests, 64 checked 
correctly in pregnant, and 68 checked correctly in nonpregnant individuals. Tlie test 
consists of an injection of a prepared urine of pregnancy, followed by stimulation 
of the reproductive cycle in from six to twelve liours. In the South African female, 
claw-toed frog, after the injection the eggs are found in tlie cloaca, or if the reaction 
is not so strong they are found in the oviducts. This test is excellent and the error 
is practically negligible. The only drawbacks, which are very important ones, are 
that the frogs ai’e obtainable pnli' in South Africa and become useless after one 
month, thus necessitating a continuous fresh supply. 

Frog Melanophore Beaction. — Konsulov^o used hypophysectomized frogs (Sana 
esciilenta) and injected 2^2 c.c. of urine into the lympli sac of the frog. Pregnancy 
urine causes the skin of the frog to darken in 1 to 2 hours. Bruhl and Eieck- 
lioif,si in 1935, repeated the Konsulov reaction in wliich pigment reappears in hypo- 
physectomized frogs after the urine injection, and found that the test was not 
accurate unless the urine was concentrated eight times in volume. However, tliey 
found that other conditions besides pregnancy caused the darkening of color. Pour 
cases of carcinoma and one out of three cases of tuberculosis and one case of 
gonorrhea gave the reaction. The melanophore test cannot be recommended until 
further work is done. Stabilization of certain factors might lead to a valuable test 
for pregnancy. 


ALLERGIC SKIN TESTS FOB PREGNANCY 

The Gruskin intradermal test for pregnancy. 

The intradermal anterior pituitary-like hormone test of Gilfillen and Gregg. 

Gntslcin Intradci-mal Test for Pregnancy. — In 1936 Gruskinsa reported excellent 
results with a simple intradermal pregnancy test. All that is necessary is to inject 
intracutancously a few minims of an especially prepared placental extract. In ten 
minutes the diagnosis of pregnancy could be established or disproved by the presence 
or absence of a local erythematous reaction with pseudopodia. Gruskin explained 
the manifestation on an allergic basis, and suggested the possibility of production 
of a new protein-like substance by the placenta which is foreign to the nonpregnant 
woman. More recently Schwartzss repeated Gruskin ’s work and obtained 96 per cent 
correct positives in 155 cases and 90 per cent correct negative reactions in 66 case.s. 
These results appear at first glance to be fairly good, with so simple a tost. How- 
ever, the test is not applicable to various tj-pes of cases. Women with disturbances 
in metabolism, with endocrine and skin abnormalities, and allergic individuals who 
are sensitive to manj- types of proteins will undoubtedly show false reactions with 
such a skin test. Schw.artz, himself, mentioned other limitations of the test. “A 
thorough knowledge of the fundamentals of wheal foimation is essential to any one 
Avho expects to emploj- skin testing extensively." The personal error in interpreting 
the different types of reactions and the individual reactions of susceptible patient.s 
make this test useful only in the hands of a specialist in allcrg}-. Perhaps with 
further study and standardization this test c.an be made useful to the average prac- 
titioner. If Hr. Schwartz himself reports six cases .as erroneously positive out of 
60 nonpregnant women, there still remains much more investigation to be done before 
the average physician could adopt this tc.st. 

The Intradermal Anterior Pituitary-Iihc Hormone Test. — Gildllen and Gregg-'* 
recently reported another intradermal test claiming that it is even more sensitive than 
the Aschheirn-Zondck test in certain borderline eases. An injec.tion of a few ininiins 
of antuitrin-S intradcnnally produces a wheal and redness in nonpregiiant females 
under thirtv years of age. In the pregnaney cases, no skin reaction is notice.ablc 
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vagina characteristic of estrus. The test runs for ninety-six hours and vaginal 
smears are taken daily. The results obtained by Mazer, 33 and Blands* show that 
the test is a poor diagnostic test for pregnancy, since it yields only 75 per cent cor- 
rect positives. However, the correct negatives in nonpregnant tvomen are 97 per cent 
accurate. This test is then worth far inoin as a test for ruling out pregnancy than 
for actually establishing the diagnosis of pregnancy. 

The Kelly Test.sJ— Kelly introduced a simple variation of the cstrin test by merely 
observing the extent of patency of the vaginal orifice of albino rats. After an 
intraperitoneal injection of 5 to 15 c.e. of i>rcgnancy urine, a premature opening 
of the vaginal canal in from seventy -two to eighty-four liours is considered diagnostic 
for pregnancy. Hulpieu, Weatheihy and Culbertson foundsc that the Kelly test is 
not better than the Friedman tost; that it takes double the time, has a high mortality 
rate, and in the 59 eases tested gave more false positives than the Friedman test. 
However, Kelly’s observation should be kept in mind when performing the routine 
Aschheim-Zondek test as it may serve as a corroborative test before the ovaries are 
inspected. 

FISH TESTS FOR. PREGNANCY 

The Female Bitlerling Test. — There have been many tests for early pregnancy 
suggested by using fish as the laboratory animals but none of these have shown 
much worth. Fleischmann and Kami, in 1932,3 t first described the lengthening of 
the ovipositor of the female bitterling as a diagnostic test for pregnancy. The fish 
which normally is found in the rivers of central Europe possesses an external egg- 
laying tube, the ovipositor. During normal breeding season, the female extrudes 
the ovipositor and allows the ova to drop out and be fertilized. Fleischmann and 
Kann procured this elongation at will by merely adding urine of pregnancy to the 
water in the tank. Szusz,38 jn 1933, showed that this test was not specific for preg- 
nanej’. Kanter, Bauer, and Klawans,39 more than a year after Szusz had completed 
his work, compared this fish test with the Aschheim-Zondek test and obtained exceed- 
ingly promising results. They suggested its use anew as an indicator of pregnancy. 
Owen*o repeated the tests with the female bitterling and also thought it to be a good 
test for pregnancy notwithstanding the fact that his results were only 75 per cent 
accui-ate. Kleiner, Weisman and Barowsky repeated the work of Szusz but demon- 
strated that the so-called pregnancy reaction could be brought about as well by 
male urine, urine from postmenopausal women and nonpregnant single gii-ls,*! 
This observation was supported by Glaser and Haempel*2 Kotz, Douglas, and 
Parker,*3 Gottlieb,** and Moscs,*5 The female bitterling test has since been shown 
by Kleiner, Weisinan, and klishkind*c to be due to the presence of the male sex 
hormones and substances of closely related structural formulas. 

The Male Bitterling Test (Coloration Test). — The male bitterling has been used 
by Tozawa*? as a diagnostic animal for pregnancy determination, on the basis of a 
change in its color when urine of pregnancy is added to the fish in the aquarium. 
Tiie attainment of the reddish coloration is neither exact nor has it been found of 
scientific value, since the personal error in differentiating between positive and nega- 
tive readings is too great. 

The Stichling Mclanophorc jRcaction. — ^ilandelstamm*® showed that a species of 
fish known as the Stichling underwent a darkening in color after being e.xposcd to 
pregnancy urine for only two hours. Scant data were given by the author and only 
a 75 per cent accuracy was reported. The use of fish as experimental laboratory' 
animals in the field of sex hormones is only recent, yet the rapid physiologic change 
which takes place in these cold blooded animals may in the very near future, open 
a vast field in the "scarcely touched-upon world” of the sex liormone.s. 
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out of 2G cases. Though acceptable the Kapeller-iYdler reaction was not sufficiently 
accurate to displace the Aschheim-Zondck test. 

In 193G, Gertlersi demonstrated the presence of histidine in the urine of more 
than 90 per cent of gravid women, but the reaction often became positive only in 
the later months of pregnancy. Ivriegersa' reviewed the different modifications of the 
bromine water test, and agreed with Seidman that the histidine test is valueless as a 
means of detecting early pregnancy. An editorial in the Journal of the American 
Medical Association- (.June 27, 19.3G)83 summarizes: “Further data must be secured 
in order to .determine definitely whether this relatively simple chemical test for 
urinary histidine may be of at least of some value in the clinical diagnosis of preg- 
nancy. ’ ’ 

The Visscher-Bowman Test . — Yisscher and Bowman,8< in 19.34, devised a new and 
rather complicated chemical test for jjregiiancy, which involves the use of many 
chemical ingredients with a rather muddled and hazy reaction. The original test 
consisted in the addition of one droj) of hydrogen peroxide, five .drops of 1 per cent 
phenylhydrazine-IICl solution in water, five drops of metliyl cyanide solution in water, 
and five drops of concentrated hydrochloric acid to 1 c.c. of urine. The mixture is 
heated on a water-bath for twcnt 3 ’-tive minutes. russet color and a thick tlocculent 
precipitate denote a strong positive reaction, indicating pregnancy. A brown color 
and a slight powdery precipitate a doubtful reaction. No color change and no 
preciijitate denotes a negative pregnancy test. Yisscher and Bowman reported 9,3 per 
cent accuracy in pregnancy cases. In the same year Menkeiiss used two different 
toclmicpies of tlie tost and obtained good results. Later Menken reiieated tlie test on 
another seriesso and came to the conclusion that a definitely positive test is reliable 
as proving pregnancy, but that a negative test does not mean the absence of preg- 
nancy. In 193G, Dodds?" tested 100 cases and obtained a 90 per cent accuracy with 
pregnant women and S9 per cent exactness -witli nonpregnant women. Dolffs? jd.so 
reported good results with this test, finding the test 94.5 per cent accurate in early 
pregnancy, and 9G per cent accurate in later pregnancy. Ilowevei’, Dolff found that 
urines were also positive when they contained excessive amounts of the decomposition 
products of metabolism. Friodrich?** stated that the gonad-stimulating hormone is the 
causative factor and he greatly simplified the Yisscher-Bowman technique. Friedrich’s 
technique consists of the simple addition of a few drops of 25 per cent IICl to 1 c.c. 
of urine which is at the sp. gr. of 1.015. The mixture is heated over a Bun.‘-'en burner 
for two minutes wheji a color change takes i)lace. A light brown coloration is a 
negative reaction, and a dark or red brown color is a jmsitive reaction. Friedrich 
tested 312 cases both with his method and -inth the original A’'isschcr-Bowman tech- 
nique. Only five wrong results were obtained with the Yisscher-Bowman method, 
while the hydrochloric acid method of Friedrich gave 100 per cent correct results. 
.Simple addition of IlCl to urine certainly rvould be a convenient indicafor of preg- 
nancy. Freeh,'"' in 19.37, repeated the original Yisscher-Bowman lost in a series of 
513 cases and obtained 92.3 per cent accuracy in ditignosing pregnancie.«. Freeh 
stated tluit this te.st “requires considerable oxj)erienee in learning to differentiate 
the various j)reci|>itafes obtained. It is often difficult to differentiate between a 
flocculont .and a powdery jirecijntate. Tlie test is jiositivo if a re.ddi.«h-brown floc- 
culent jirecipitate is oliserved; — if straw yellow .-uid the ileposit is powdery or ab- 
sent. it is negative.'' Freeh eonlimies by adding that “in 15 cases checked In 


Aschheim-Zondck te.'ts only -SO per cent correct results were obtained.’’ 

Tncident.'illy, it should be kept in mind that urine <-ontains many substance.''. 
.Tolm F. T.o>‘hle'n reported V(‘ry recently that both male and female iirine.s con- 
taining sugar, have given a positive Yisscher-Bowman reaction. We maintain that 
anv test v.'bich is not sjiecific fur pregnancy retjuires jiarticul.-ir inv<*stig!ition. 

The Cnloriiia trie Test of SehmuJ/tiritc and tS'i/tif . — Jn V.Co .‘^chmiilowitz ami 
Wylie'-- devise.'l the f(itl>>'.ving pregnancy test: The e'^trin e.xtracled from urim- b.' 
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after injection. This same test previously had been performed by Porges and 
PollaczekjSS and by DeutsclijSc and Strauss.sr All three investigators ^Yere convinced 
that the anterior pituitary hormone test ivas not accurate enough for pregnancy diag- 
nosis. Eecently the Jcnirnal of the American Medical Association, on two different 
occasions, 58, so did not lend its support to this intradermal test, due to its inaccuracy. 
Weisman and Yerburyco rvere the first to show that even with the identical com- 
mercial j)roduct and the same technique, used by GilfiUen and Gregg, the test was 
valueless. Later, Schneider and Cohenci repeated the test on a larger series of cases 
and corroborated the findings of Weisman and Yerbury. They concluded: "The 
results obtained with antuitrin-S injected intradermally in no way exhibit the re- 
liability of this test as a means of diagnosing pregnancy or gynecologic disorders." 
Purther work is required to establisli a practical value of this intradermal test. 

CHEMICAL TESTS FOR PREGNANCY 

The Urinary Histidine test. 

The Visscher-Bowman Test. 

The Colorimetric test of Schmulowitz and Wylie. 

The Urinary Histidine Test for Pregnancy. — ^^^ogess using Knoop’s bromine water 
test for histidine, evolved a test for pregnanej’^ based on the finding of histidine, an 
aminoacid, in the urine of pregnant women. He boiled such urine with dilute 
bromine water and noted the pink color change. In a series of 60 cases controlled 
with Aschheim-Zondek test he found this test 95 per cent accurate. 

Armstrong and Walker«3 isolated histidine from pregnancy urine and demon- 
strated that the presence of this aminoacid in the urine accounted for the positive 
bromine water test of Yoge. The exceptionally good results obtained by Voge with 
so simple a test, stimulated several investigators to study tliis reaction. Dodds, 
Siddall and others, os and Pellizzarioo u’ere among the first to repeat tliis work and 
irregular results were obtained by each group. Pellizzari found histidine present also 
in nonpregnant women and declared the test as valueless. 

Kapeller-Adler and her associatesc'i o®. oo studied the reaction in great detail, sug- 
gested a modification for quantitative histidine determination in urine and claimed 
excellent results with this new test. In the meantime, Young’o using the original 
Voge bromine water test obtained but 63 per cent correct positive reactions and 
S4 per cent correct negatives. He concluded that this was not a satisfactory test 
for pregnancy. In 1933 Weisman also used Voge’s test and found irregular positive 
and negative reactions in a series of definitely known late pregnancy cases.'i Valle ,"2 
in 1934, used the Kapeller-Adler modified histidine test and found it correct in 98 
per cent of his cases, starting at the second month of gestation. Valle performed 
the test in thirty minutes and his work appeared to be quite promising. Weisses 
concluded, after investigations into the histidine test, that a definite, positive histidine 
test was diagnostic of pregnancy. OhligmacherV4 used the Kapeller-Adler modifica- 
tion of A’oge’s test and found it no better than the original test! He considered 
it neither sensitive nor specific. In 1934, Ferrari and Francises of Buenos Aires 
performed the Kapeller-Adler test and reported it as valueless. However, at about 
the same time Eenton,”^ in South Africa, did 100 tests with the Kapeller-Adler reac- 
tion and had only seven false negatives. Brandsclq^r in Leipzig, found 19 per cent 
incorrect reactions in early pregnancy and 9 per cent incorrect reactions in late 
pregnancy. In his opinion the metabolism of histidine is very interesting, though 
liistidine may bo present in the urine of nonpregnant females. Foldes's obtained 
poor results with the Kapeller-Adler test but Seidman,"s in 1935, stated that the 
histidine test warr.aiited further study because he was not satisfied as to its specificity 
for pregnanej'. Hockstedenso maintained that the Kapeller-Adler reaction was use- 
ful, reporting 64 correct positives out of 75 cases tested; and 21 correct negatives 
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is no definite explanation for the pupillary change and in many cases of known 
pregnancy there is neither a dilatation nor a contraction of the pupil. Tlic error 
in the ophthalmic test is far too great to permit its clinical usage. 

The Exman Vaginal Biopsy Test. — ^^''ery recently Smith and Brunnerioo developed 
a histologic method for the early diagnosis of pregnancy. Sections from vaginal 
biopsy specimens are studied microscopically. They reported 79 cases; in 2Q of them 
pathologic changes, e.g., due to vaginitis, etc., rendered the specimens useless. The 
test is therefore hardly a practical one. 

The Contractile Uterine Test. — Still used by some practitioners in Europe is the 
test first proposed by Lorrincz, in 192S, and investigated by Eeeb in lJ)32.ioi A 
sterile solution of posterior pituitary extract is injected into the woman intra- 
venously. The examiner then performs a bimanual palpation. If the woman is 
pregnant uterine contractions are felt, and in the absence of palpable contractions 
the patient is considered not pregnant. Eeeb advocated this test after dia^osing 
cori'octly 5 pregnant and three nonpregnant women, in a series of eight. He cau- 
tions against use of this test in late pregnancy but asserts its value in early 
diagnosis. In my opinion it is too risky for use in any month of pregnancy. 

Pregnancy Diagnosis hy Lcucoayte Count. — De Nitoio2 recently described a now, 
rapid method for the early diagnosis of pregnancy. This test is founded on diminu- 
tion of the leucocytes in the blood of the rabbit after an injection of pregnancy 
urine. After determination of the rabbit’s leucocyte count, 5 to 10 c.c. of urine 
from the suspected case are injected into the marginal vein of the rabbit’s car. 
The positive diagnosis of pregnancy depends upon a reduction of leucocytes in 
from two to four minutes after injection. De Nito obtained in 100 cases a 90 
per cent accuracy. The author oifers no rationale for the reaction, yet the results 
and the simplicity of the test warrant further investigation. 

The Chamorro Ufodi float ion of the Friedman Test. — Chamorro removed both 
ovaries from the abdomen of the rabbit and implanted them into the anterior 
chambers of the same rabbit’s eyes. The transplanted ovaries respond in the same 
manner as ovaries in the Priedraan test. The response is slower but available for 
direct observation. The author performed this test on only a small scries of cases 
and as yet has insufficient data upon which to judge the dependability of such a 

lest.ms 

Infusorial Test for Pregnancy. — ^Kustallow recently used various protozoa in a 
method for detecting pregnancj^.^ei His test consists of the addition of one drop 
of catheterized urine to one drop of hay infusion containing various protozoa. H' 
case of pregnancy the motion of these organisms is stopx)ed in less than two minutes. 
Normal urines do not interfere with their movements. Infections of the urinarj 
tract delay the reaction. No percentages of accuracy are given by the author. 

Eoffmann Herd Tc.st. — Iloffmanni®'' found that pregnancy urines inhibit the 
sprouting of seeds. However, after sprouting has starter!, pregnancy stimulates 
the growth much more than nonn.al urine. The results arc very vague, 

Guinea Pig Test. — Gismondi and Acevedo’a** repeated the work of Joel ami 
Andreani Constantin using male guinea pigs one month of age. Two cubic centi- 
meters of pregnancy urine were injcctcrl into the heart of the guinea pig and m 
forty-eight houn= hypertrophy of the .sexual organs was oh.served. Tiie rcsulls nrwe 
not found to be reliable. 


SUMMARY 

A review of the most rcc-ent work in pregnancy testing is presented. The Asf))- 
heim-Zondek and Friedmnn Tests both only seven or eight years old have bra'' 
established as accepted universal te.sts for pregnancy. As time passes the phg 
percentages of error in these ti.-sfs are growing less and hws. Other fests are pre- 
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ether is coupled with diazotized para-nitro aniline which gives a color reaction. 
This color is compared in a colorimeter with a 33 per cent ferric chloride solution. 
The more intense the estrin color the jnore hormone is present in the urine. The 
above investigators have established an arbitraiy number above which the preg- 
nancy diagnosis is positive and below which it is negative. They claim excellent 
results for this test. Pincus and othersos also advocated a colorimetric method to 
diagnose pregnancy by esti'ogens in uriiie. Tliej' varied the Schmulowitz-Wylie test 
by using phenolsulfonic acid. Pincus and others concluded that the colorimeter test 
based on estrin in urine is not a reliable test in the early months of pregnancy, but 
veiy accurate in the later months of gestation, due to an increase in the urinary 
estrogen as pregnancy advances. 

Realizing the apparent value of the colorimetric test in the last trimester of 
pregnancy, >Savage and AVylies-' have ingeniously applied the colorimetric test to the 
diagnosis of toxemias late in pregnancy. In testing nephritic and preeclamptic 
toxemias of pregnancy they found a diminished amount of estrin in the urine of 
those cases, with a corresponding “Perric Number” (P. N.) of low value (ferric 
number 37-50) while in the normal average pregnancy the ferric number is about 
SO. However, there is a large percentage of error since 30 per cent of the normal 
readings are sufficiently low to overlap those of the toxemia readings. This fact 
warrants further investigation. 

ariSCELLANEOUS TESTS FOR PREGNANCY 

The following tests are presented purely for the sake of academic interest and 
completeness. These tests are still in the experimental stages and while some are 
based on sound physiologic principles, others are simply observations of interesting 
phenomena. 

Hormonal hypercholesterolemia as test for pregnancy 

Tlie Bercovitz ophthalmic test 

The human vaginal biopsy test for pregnancy 

Tlie contractile uterine test of Lorrincz 

Pregnancy diagnosis by leucocyte count 

The Chamorro-Priedman rabbit test 

Infusorial tost for pregnancy 

Hoffmann seed test for pregnancy 

Guinea pig test 

Hormonal llypercholesierolemia . — Masciottra and Martinez de Hoz in 193305 
found that upon injecting pregnant urine into guinea pigs, the cholesterol value 
increased from 30 to 50 per cent. Tliey considered this a diagnostic test for preg- 
nancy and any increase in cliolesterol over 25 per cent was believed to be a positive 
test. This work was repeated by De Potteroc but the cholesterol A-alues were found 
to be so inconsistent, as to be of no clinical value. Gavioli in Buenos AiresO" also 
investigated this test and found cholesterol values of no worth in the diagnosis 
of in-egnancy. 

The Bercovifs Ophthalmic Test . — ^In 1930 Bcrcovitzos made the observation that 
a partial mydriosis or mj'osis would take place in the pupil of a pregnant woman 
if a few drops of her serum or citrated blood were instilled into the corner of her 
eyes. This reaction took place in two minutes and according to Bercovitz with 
S4.7 per cent accuracy. Pouliot used this test and with minor cliangcs in illumina- 
tion diagnosed 44 cases correctly. Davis, Konikov and AValker used this observation 
of pupillary changes when performing routine Priedman tests upon rabbits, ajid 
coidd determine the diagnosis of pregnancy by the pupils of the rabbit even before 
the rabbits were opened for inspection of the ovaries.so Their results wore 87 per 
cent correct positives with a 14 per cent error in nonpregnant individuals. There 
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Selected Abstracts 


Complications of Pregnancy With Disease 

Goodall, J. E., and Gottlieb, Kudolf : The Association of Pregnancy, Hj-pochroraic 

Anemia and Achlorhydria, Canad. M. A. .T. 35: 50, 3936. 

It is known tliat hypocliromic anemia is confined princip.'illy to women of middle 
age and is cliaracterized by pallor, 'wcakne.ss, brittle fingernails, achlorhydria, and an 
anemia with a lowered liomoglobin content without a corresponding diminution in 
red blood cells. The onset is insidious. 

This .series consists of 200 consecutive unscleeted pregnancies. Only aveiagc 
figures are given. The general average hemoglobin was 75 per cent or lO.o gm. 
The fir.st, second, and tliird trimester averages arc 80 per cent (13.2 gm.), 75 percent 
(3 0.5 gm.), and 65 per cent (9.1 gm.), re.spectivcly. TJie red blood cell count shons 
a decrease for the three trimesters from 4,300,000 to 4,300,000 to .3,700,000, re 
spectively. Only 115 had gastric analy.«es with 51 per cent, 33 per cent, and O.o per 
cent normal gastric acidity for the respective trimesters. In 85 per cent of the abo\e 
group acidity began to return within a week postpartum. 

There is a definite tendency in pregnancy to the development of ;i progre.'-si'C 
hvpochrornic aneniia and it is more pronounced when the succeeding pregnancies are 
in rapid order. 

The authors feel th.at the fetus draws tifion the maternal source for gastric factor 
as well as supfily of iron. They suggest that the primary cause of hypocliroma 
anemia and its a-sso-Mafed le.sions is due to an endocrine dj’sfunetion. 

Large doses of ferrous carbonate have given satisfying results. 

ir. Ci-o.sT, llEKSEr.Tts-t:. 
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sented some of which show promise and others of wliich are practically worthless. 
The goal of the investigator is to discover a reliable test for pregnancy vliicli can 
be performed in a test tube in a few minutes. To that end we can but look to 
the future, 
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the postpartum period. The blood sugar test, therefore, becomes of diagnostic im- 
portance. Dietetic treatment in the face of a high blood sugar may serve to divert 
subsequent disaster. 

The authors conclude that the incidence of toxemia was much lower in the iron- 
treated series than in the controls. "Wlien the hemoglobin value is kept up about 
90 per cent, the incidence of toxemia is lowered. 

P. L. Adair and S. A. Pearl. 

Boycott, John A.: Anaemia in Pregnancy, Lancet 1: 1165, 1936. 

The author supplies an excellent review of the literature and converts the various 
results to a common system, thus enabling the reader to follow the comparisons 
easily. In the study of 222 cases tlie follondng technic was employed: hemoglobin 
estimations are made by the Haldane hemoglobinometer standardized at an oxygen 
capacity of 18.5 c.cm. per cent, equivalent to 13.S gm. hemoglobin; red cells arc 
counted by dilution with physiological saline solution in a Biirker chamber; cell 
diameters are measured by the Price-Jones method; films are fixed and stained in 
Jenner and counterstained with 0.5 per cent aqueous eosin; and reticulocytes arc 
counted by a wet method. 

Anemia is limited to that group having less than SO per cent hemoglobin. 

Evidence is obtained to show that there is an inconsistent increase in the plasma 
volume in pregnancy causing a dilution of the red cells. Anemias may result from 
iron deficiency through demands of the fetus and either dietary insufficiency or 
defective utilization of iron. The other anemias of pregnancy may result from 
complicating diseases; the majority of these are of the hj’pochromic type. 

Twenty-two per cent of the patients attending the University College Hospital 
Antenatal Clinic have less than 80 per cent hemoglobin. True anemias may be dis- 
tinguished from the apparent (dilution) anemias by the blood picture, yet these 
may coexist. It is stated that anemia is probably not a serious risk in pregnancy 
in England and that the common anemia of pregnancy responds well to adequate 
iron treatment unless there is a complicating disease. 

H. Close Hesseltine. 

Bentivoglio, Franco: Chronic Myeloid Leukemia Associated With Pregnancy, 

Folia gynaec.-demograph. (Genova) 33: 53, 3936. 

The author briefly describes a case of chronic myeloid leukemia associated with 
pregnancy and treated by x-ray therapy. During the course of pregnancy there 
was noted no change for the worse in the leulccmia, if anything there was some im- 
provement of the condition. 

The pregnancy terminated spontaneously, with the birth of a live child, which 
had no sj-mptoms of the disease. 

Mario A. Ca.stallo. 


Daniachij, M. A.: Pathological Pregnancy and Hematopoiesis, Zentralbl. f. Gyniik. 

60: 1908, 1930. 

Daniachij studied the heniatopoic.=is of bone marrow in relation to fiic various 
pathologic forms of pregnancy with special reference to the toxemias of prcgnniicj. 

In general ho found that hcmatopoiesi.s in the anemias of pregnancy is mnrkcdh 
suppressed due to the general toxic Floto of the patient. In .studying his case 
material he found that pregnancy may Im considered as being tlic most important 
etiologic factor of the various forms of anemia including Edisson-Hiermcr s 
pernicious anemia. 
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Smallwood, W. Carey: The Anaemia of Pregnancy, Brit. JI. J. 2: 373, 193G. 

The author presents a classification of the disease based on other recent classifica- 
tions of blood dyserasias. He concludes that there exist mild degrees of h%'pochromic 
anemia of pregnancy which, •though not dangerous to life, are responsible for minor 
ailments and ill-health in both mother and child and may be prevented or cured by 
a generous diet and the administration of iron. Occasionally, severe degrees of 
anemia develop during and as a result of i>regnaney in the last trimester. 

These conditions require detailed blood studies, accurate diagnosis and prompt 
treatment directed toward the type of anemia present. A routine hemoglobin estima- 
tion at about the seventh month of pregnancy and a detailed hematologic analysis 
of all cases showing severe degrees of anemia should form part of antenatal super- 
vision. 

P. L. Adaik axd S. a. Pearl. 


Fullerton, Harold W.: Hypochromic Anaemias of Pregnancy and the Puerperium, 
Brit. M. J. 2: 577, 193G. 

The author presents a study of hypochromic anemia occurring during pregnancy 
and the puerperium. The average hemoglobin levels of poor women fell during preg- 
nancy up to the thirty-seventh week of gestation then rose slightly before delivery. 
A rise in hemoglobin level occurred from forty-eight hours postpartum to six to 
eleven months after delivery. Even in women of poor classes the transfer of iron 
from the mother to the fetus is compensated wholly or to a large extent l3y dietary 
iron. In cases where this demand exceeds the retention of dietary iron, the degree 
of maternal iron defieienc}' which results is onl}’ slight. IVhore hypochromic anemia 
in pregnancy is maiked, anemia has probably existed before the pregnancy but has 
been made more apparent by a phj'siologic hydremia. Tlierefore, the conception that 
uncomplicated pregnancy frequently produces a severe degi-ee of hypochromic anemia 
should be discarded. 

The blood loss during parturition varies greatly in degree and often produces se- 
vere hypochromic anemia. 

F. L. Adair axd S. A. Pearl. 


Moore, Jocelyn, and Pillman-Williams, E, M.: Anaemia and Toxaemia of Preg- 
nancy, Brit. l\r. J. 2: 528, 193G, 

The authors present a clinical and biochemic study of a group of antenatal pa- 
tients. Some were treated with iron as a routine throughout pregnancy and others 
not so treated served as controls. 

One patient in tlie iron-treated group of 35 and 0 patients in the control group 
of 34 showed degrees of toxemia. Only one ca.se had a toxic albuminuria and blood 
pressure of lGO/90. 

Tlic to.xic cases showed a ilse in hemoglobin under iron therapy. The hemoglobin 
fell in the control cases before toxic symptoms became apparent. In the nonto.xic 
group of patients the hemoglobin varied from a rise of 17 per cent in iron-treated 
cases and a fall of S per cent in the untreated cases. The iron Iherapy was associ- 
ated with an improved general well-being and a reduction in (he number of cold.s, 
etc. No seasonal variation was noted. 

Blood urea studies in these groups are reported as well as results of gsistric anal- 
ysis. Sugar tolerance tests on both groups are de.scribed. The results were within 
normal variations in the latter study, except in the postconfinemont curve in the toxic 
group where the fall was more delayed. In the more toxic patients the sugar curves 
were more markedly raised coincident with the time of the onset of toxemia and in 
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Donovan, H. C. E.: Heart Disease Complicating Pregnancy, Brit. it. J. 1: 104, 

1936. 

A report of cardiac cases under observation in the antenatal wards of the Women ’.s 
Hospital, Sydnej', is presented. Tlie incidence of heart cases requiring hospital treat- 
ment was 0.255 per cent for the graver eases; those with mild or no sjuiiptoins 
are excluded. 

Two maternal deaths occurred. One was due to pulmonary embolism following 
cesai’ean section. Tlie other, pai'a xiii, showing advanced myocardial degeneration, 
died from syncope on the day following an easy short labor. Seventeen patients 
were deliA'ered by ce.sarean section; 3 had labor induced; 4 had therapeutic abortion 
by vaginal route, or abdominal lu’sterotomy. Labor was shortened in most cases of 
natural labor by forceps at end of second stage. 

Mitral stenosis is the commonest lesion. Myocardial degeneration in elderly 
multiparas is seen; congenital heart disease, aortic stenosis and aortic regurgitation 
are less common. 

Factors deciding treatment are many, i.e., the character of the lesion, the stage of 
pregnancj', the previous cardiac and ob.stetric hi.stoiy, the age and parity and the 
clinical findings and S3’mptoms, as well as the social and economic position. A full 
history is most important. All factors must be assessed for the individual case. 
With complete knowledge of the functional capacity of the heart we still have to 
estimate the strain of labor upon it. We can e.stimate this by the previous obstetric 
histoiy, bj' pelvic measurements, si7.e of the fetus, its presentation and position. 
Eveiy labor is an e.vperiment in that the e.xpulsive forces and the capacitj' of tlie 
head to mold are unpredictable. A heart with efficient muscular reserve can stand 
this experiment safel.y, but a mistaken estimate can kill or cripple for life a heart 
that is functional!}’ much below normal. Treatment should not be limited to 
preservation of the maternal life for health should be maintained. 

Indications for terminating labor are discu.s.scd. Therapeutic abortion is indicated 
principally in cases which are getting worse in .spite of bed rest and digitalis, and in 
the more severe forms of aortic di.sease and congenital lesions. Cesarean section 
.should bo performed .shortly before term on those in whom auricular fibrillation or 
decompensation occurred in a previous prcgmancy. Trial labor, which saves us from 
so many errors of treatment in dealing with di.sproportion, has no place in the treat- 
ment of heart disease. The lower uterine segment operation is recominended as re- 
ducing the purely operative risks of cesarean .section. 

F. L. Adaik and S. A. Pr’Ann. 


Burwell, C. Sidney: The Influence of Pregnancy on the Course of Heart Disea.se, 

South. YL .T. 29: 1194, 1937. 

The manifestations of heart disease may remain essentially unchanged over a 
period of years with the arrest of the jirimary eaus.ativn factor tsyphilis, rhcunialic 
fever, thyrotoxicosis), and subsequently certain jirovocat ive factor.s not related to the 
original disease may .supervene, and by sujiplying an extra burden cause synijitonis. 

The.se “precipitating factors’’ or “removable burdens, ’’ which are more or Ic.-- 
controllable, include pregnancy, excessive e.xertion, emotional overstrain, severe 
anemia, infections, marked obesity. 

Pregnancy itself, through the circulatory changes that regularly accompany it, 
impo.se.s upon the heart a burden of increased work that the author (-omparcs to tic* 
continuous load of valvular di.sease rather than to the di.scontinuoiis load of physical 
exertion. This extra work i.' ordinarily well .supported by the heart, bat additiori.'d 
burdens nmy tax if to the extent of e.xceedirig the limits of compensation! with rc.mlt- 
iiig (*nnt;estivo failuri-. 
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Concerning the pathogenesis of these types of anemia, the author found that 
they are usually associated with very marked toxic changes of the leucoblastie and 
erj'throblastie tissue of the bone marrow wliich may lead to a complete exliaustion 
of hematopoietic function. The character and nature of these anemias can only be 
determined by a careful study of thp morphology of the peripheral blood and of 
the bone marrow. 

The author studied furthermore tlie clinical picture of 20 eclamptic patients in 
their eighth to tenth month of gestation and found that in eclampsia the bone marrow 
is involved to the same extent as other parenchymatous organs due to the general 
toxic state of the patient. The changes observed in the bone marrow are usually 
edema and fatty degeneration and these pathologic changes involve predominantly 
the leucoblastie tissue. These changes are of a toxic nature, probably due to the 
chemical alteration of the body fluids. 

It should be noted, however, that degenerative changes in the bone marrow have 
been found also toward the end of physiologic pregnancies but in these cases they 
are only slight. 

The author believes that these observations are of considerable importance for the 
study of the pathogenesis of eclampsia. 

Daniachij studied also the bone marrow changes in cases of the nephropatliies of 
pregnancy, preeclampsia, albuminuric retinitis and in lij'peremesis gravidarum but the 
case material was not large enough to permit definite conclusions. 

Eichard E. Somma. 

Bramwell, Crighton; Treatment of. Heart Disease in Pregnancy, Brit. M. J. 1: 
1132, 1935. 

For the choice of treatment the author divides cardiac cases into three groups 
and considers treatment for each. 

In the more serious cases who are known to have had congestive heart failure 
in the past and in all those with auricular fibrillation, pregnancy should be pro- 
liibited, or if present, and the patients are seen in the early stages, the uterus should 
be emptied. Tnien seen too late for tliis, they should be kept under close observation, 
at rest, and when the heart failure is compensated and the child is viable, a cesarean 
section should be performed. It is especially important to treat the heart failure 
primarily. 

The second group covers patients whose hearts show signs of failure during the 
last trimester. Pregnancy should be allowed to pursue its normal course under 
strict medical supervision and rest. In this group cesarean section is favored by 
the writer. Opinions differ on this point. 

The third group comprises trivial cases in whom pregnancy is allowed to pursue its 
normal course with the provision of adequate antenatal care and hospitalization for 
delivery. 

Avoidance of physical exertion and ample rest and .sleep are stressed for all cardiac 
cases. One whole day in bed each week is advised as a precaution in some patients 
during the last two months. Sedatives, tonics and diuretics are mentioned, as well 
as restriction of salt if edema is present. "Wlien bronchitis complicates the picture, 
it should bo treated with rest, inlialations, and a stimulating expectorant. Oxygen 
therapy is useful. Finally the conviction is expressed that proper medical supervision 
and hospitalizrtion save many a patient who might develop congestive heart failure. 

F. L, Adair axd B . A. Peap.d, 
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The author makes a comparison with the total number of deliveries and abortions 
at the General Lying-In Hospital in Stockholm for the same period (50,014 cases), 
and the result is as follows : spontaneous deliveries at full term occur less frequently 
in kyphosis (45 per cent as against 75 per cent in the total material), premature labor 
occurs more frequently (14 per cent as against 6 per cent), deliveries terminated 
artificially are more frequent in kyphosis (31 as against 6 per cent) and the mortality 
among viable fetuses is greater (14 as against 4 per cent). The risk of complications 
in kyphoscoliosis necessitating an operative delivery is consequently greater and tlio 
fetal mortality higher. The author's material is too small to allow an estimation of 
the death risk of the mothers, but the risk does not appear to be remarkably great. 
There is always a certain risk of cardiac decompensation, which, however, is not as 
great as has previously been maintained if the patient is kept under medical control. 

In a relatively large number of cases showing slight or moderate contraction of 
the pelvic outlet, the delivery may proceed spontaneously and without complications 
even though the fetus is fully developed and of normal size. 

Owing to the complications to which kyphoscoliotic women are subjected during 
pregnancy, labor’, and the puerperium, the author emphasizes the importance of 
their being under medical observation as early as possible. Particular regard should 
be paid to the heart, to the pelvis, and to the vertebral deformity, which if possible 
should also be examined b}-- x-ray, above all for the purpose of finding out whether 
a possible tuberculous spondylitis has been healed in a satisfactory manner consider- 
ing the increased static strain at delivery. 

Induced abortion should be resorted to only in the cases which during the first 
throe months of pregnancy show signs of increasing heart decompensation and in cases 
of tuberculous spondylitis in which the tuberculosis has not yet healed, or has healed 
in a way so that the pregnancy brings about a statically weakened condition in the 
spinal column. During decompensation in the latter half of pregnancy an attempt 
should be made to get the heart compensated by confinement in bod and stimulation 
in order later on, when the fetus is fully developed, to end the pregnancj’ if possible 
by a cesarean section. In case of decompensation during labor the jjationt should bo 
delivered as soon as possible. Should the fetal head rest on the floor of the pelvis, 
forceps is the quickest and to the patient, the most indulgent obstetric instrument. 
In view of the risk of decompensation after labor the patient should be carefully 
watched during the puerperium. 

J. P. GREExmnn. 

Gideon, A.: Difficulties in Pregnant Women Due to Lying on the Back, Acta obst. 

et gjTiec. Scandinav. 15: 295, 1935. 

During the latter half of her first pregnancy' a patient previously in good health 
constantly experiences the following symiptoras when lying on her back: marked in- 
crease in pulse rate, considerable reduction in blood pressure and pulse presmro and 
retarded breathing. Rocntgenologically- reduction of heart volume is demonstrable. 
Subjectively there is a feeling of discomfort and tension in the upper part of the 
abdomen, ditficulty in breathing, etc. 

A series of examinations of patients showed that these .symptom.s appear only when 
the pregnant uterus rests against the right, posterior part of the peritoneum. 

A survey of the elTects of pregnancy' on the circulatory' apparatus show.s that 
a greatly increased di.sposition toward circulatory' disturbances i.s present during 
gestation, particularly in the latter half. Evidence is found in the literature that com- 
pression of the vena cava inferior, in experiments on animals, causes reduction of 

blood pressure and increase of the pul.«c rate. 

The. author investigated the symptoms commonly present in gravid women m the 
dor.sal position, and also the spontaneoim changes in the .‘-leeping po.sition during <h'“ 



ABSTRACTS 


369 


Reduction of mortality from lieart disease complicated by pregnancy requires that 
the obstetrician be informed as earl}' as possible of an underlying cardiac disease 
and that, having evaluated the heart ’s functional capacity by observing the patient ’s 
leaction to moderate physical exertion, he endeavor to control the known and 
recognized precipitating factors that may superimpose burdens upon a cardiac 
mechanism that is already taxed with a double load of pregnancy and preexisting 
heart disease. 

ARXOIiD Goldbergeu. 

De Puy, C. A.: Heart Disease Complicating Pregnancy, Calif. & West. kled. 43: 
355, 1935. 

At the Sinai Hospital in Baltimore, cardiac disease was found to be the second 
most common cause for obstetric deaths. In no class of patients is prenatal care as 
important as in this class of patients. On the first signs of any unusual symptoms, 
such as dyspnea, tachycardia, cyanosis, edema or cough, patients are put to bed and 
kept under observation. If in a reasonable period of time their symptoms do not 
subside, their jiregnancy must be interrupted. If they i-eestablish their compensation, 
they may be permitted up and around again with very limited activities. The aid of 
an internist, interested in heart disease, is almost a necessary adjunct in the care of 
these patients. 

Having successfully passed through pregnancy to term, the next problem is the 
management of labor. A few days before labor is due, the patient should be 
ho.spitalized and put at complete rest. Labor may be induced or allowed to begin 
.spontaneously. When the pains are well established and the cervix has begun to dilate, 
the patient is given morphin and this is to be repeated as necessary in the first 
stage. Wlien the cervix is completely dilated and the head is on the perineum, the 
patient may be gi%-en gas and ether by a competent anesthetist, and the deliveiy 
completed by forceps. During the third stage of labor, care sliould be taken to 
prevent collapse, as the release of the intraabdominal pressure following the strain of 
labor is apt to cause serious symptoms. Pituitrin should be given, and a tight 
binder applied to abdomen. The patient should be allowed to rest in the delivery room 
for one to two hours before being taken to her room. 

Cesarean section is not indicated in this cla.ss of cases except when there are com- 
plications that would require this method of delivery, for other reasons than the heart 
lesions. 

Following lier delivery, the cardiac patient should be kept at rest and not allowed 
up until she is symptom free. Slie should not be allowed to nurse her baby, as this 
puts an extra .strain upon her. She mu.st take the required amount of rest and avoid 
overexertion in the care of her baby. At the first sign of a break in her compensa- 
tion, she should be put to bed. 

J. P. Greexiiiel. 

Holmgren, B.; Pregnancy and Labor in the Presence of Kyphoscoliosis, Acta. 

obst. ct gynec. Scandinav. 16: 267, 1936. 

By way of introduction the author gives an account of 259 cases, previously pub- 
lished, of pregnancies in women having a kyphosis. Of those S3 (%) died and at 
least 119 were delivered .spontaneously at full term, 11 (Yio) of the latter with fatal 
issue. Large series with no deaths, published by Lindfors and Klaften show, how- 
ever, that the death rate of the mother need not be high in ease.« where an early 
and careful observation has been made, and the indications have been judiciou.“ly 
considered. 

In the author’s m:iterial, embracing 22 cases of high-grade kypho.sis or kypho- 
scoliosis with 29 ob.<^erved pregnancies, one death from heart decompensation occurred 
during pregnancy. 
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latter half of pregnancy. Among 653 gravid women, 197 (30 per cent) experienced 
different sjTnptoms when lying on the back during the latter half of pregnancy 
(tenderness, fatigue, pains in the abdomen or back, stronger movements of the fetus, 
palpitation, etc.) ; forty-two patients (6.4 per cent) could not lie on the back at all. 
In more than one-third of the patients the sleeping position was changed in the latter 
part of pregnancy. 

The author draws the conclusion that the common S 3 Tnptoms experienced by 
pregnant women when reclining on the back probably are caused by more or less 
complete compression of the vena cava by the pregnant uterus, possiblj' in connection 
with upward pressure on the diaphragm. 

J. P. Greenhill. 

Pohl, -A nnin : Thyroid and Pregnancy, Arch. f. Gj-nak. 160: 447, 1936. 

There is a definite and marked increase in size and function of the thyroid 
during pregnancy. This change is shown by the increase in the minute blood volume 
of the heart. The tj'pical thj-roid of pregnancj' can be produced bj' veiy small 
quantities of the thyreotropic hormone of the pituitary. Large doses of pregnancy 
serum produce definite changes in the thj'roid in animal experiments. The author 
found no evidence of the development of toxic sj-mptoms during pregnancy. A pre- 
existing Basedow disease becomes worse in only 50 per cent of instances and results 
fatally in only 6.4 per cent. Some authors claim that the toxic condition is improved 
by pregnancy. 

This increase in thyroid function during pregnancy is not pathologic but is a true 
work hypertrophy. Tlie other glands are not changed by this action of the thyroid 
in pregnancy; on the other hand, this change is independent of the function of the 
other glands of internal secretion. 

Ealph a. Eeis. 


Item 


American Board of Obstetrics and Gynecology 

The general oral, clinical and pathological examinations for all can- 
didates (Groups A and B) will be conducted by the entire Board, meeting 
in San Francisco, California, on June 13 and 14, 1938, immediately prior 
to the meeting of the American Medical Association. 

Application for admission to the June, 1938 Group A examinations 
must be on an official application form and filed in the Secretary’s Office 
before April 1, 1938. 

The amiual informal Dinner and General Meeting of the Board null be 
held at the Palace Hotel, San Francisco, on "Wednesday evening, June 15, 
1938, at seven o’clock. Dr. William D. Cutter, Secretary of the Council 
on Medical Education and Hospitals of the American IMedical Association 
will be the guest speaker, and the Diplomates certified at the preceding 
days’ examinations will be introduced individually. All Diplomates are 
invited to attend the dinner meeting, and to bring as guests their wives 
and any persons interested in the work of tlie Board. 

For further information and application blanks address Dr. Paul Titus, 
Secretarv, 1015 Highland Building, Pitt.sbux’gh (6), Pa. 
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So let IIS be grateful to Joseph Price for his uncompromising advocacy 
of what he believed to be right as well as for his brilliant professional 
attainments, for both played a part in laying the foundations of modern 
pelvic surgery. 

The problem of endometriosis is one, of the most important in gyne- 
cology and well worthy of a iilace among tlic subjects dealt with liy 
your Joseph Price Orators. Tonight, I propose to deal with the problem 
as a pathologic and clinical entity, and if I traverse well worn and 
familiar ground you will understand that this is unavoidable if the 
picture which I am going to paint is to be a complete one. 

Endometriosis may lie defined as the growth of endometrium in an 
abnormal situation, and it is said to be direct or internal when the 
endometrium lining the uterine eavdty invades the subjacent muscle, in- 
direct or external when the endometrial tissue reaches its destination by 
some other route. 

The physiologic activity of the misplaced endometrium may produce 
an accumulation of the secretions poured out during menstruation or an 
irritative hypertrophy of the tissue invaded, the result in eitlier case 
being a gross and frequently destructive lesion of the pelvic organs. 
In this way arise the adenomyomata, endometriom.yomata, endometri- 
omata and liematomata of different autliors, but as a simple terniinolog}'^ 
is conducive to clear tliinking and as the lesions are due solely to the 
activity of misplaced endometrium, I am of opinion that the terms inter- 
nal and external endometriosis are sufficiently comprehensive for all 
purposes and that the others should be discarded as superfluous and 
needlessly confusing. 

Further, as the term external endometriosis does not imply that the 
source of the misplaced endometrium is necessarily the uterine cavity, its 
use in the way suggested need not offend the susceptibilities of those wlio 
hold other views on etiology. 


TlUi: PATHOLOGIC PROBLEJI 


The evolution of our knowledge of endometriosis is one of the most 
fascinating chapters of gynecologic pathology and will be associated for 
all time with the names of two American workers, 'I’hoinas S. Cullen and 
John A. Samp.son. 


Uterine tumors containing both .smooth muscle and glandular ele- 
ments were recognized and described more than fifty years ago, but they 
aroused very little interest until the appearance of von Ivecklinghauson s 
important monogi-aph on adenomyomata in ISHG.’ Up to tliat time the 
glandular elements were believed to be of Jliillerian origin, but von 
Recklinghausen put forward the view that in the gi-eat majority of cases 
thev were derived from the Wolffian l)ody, althouirh occasionally they 
iuht come direct from the uterine mucous membrane. The Wolffian 
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I DEEPLY appreciate the honor of being invited to deliver this oration 
in memory of one of the great pioneers of abdominal and pehde 
surgery, 

Joseph Price was a disciple of tliat turbulent Scottisli genius, Lawson 
Tait, and himself possessed so many of the qualities which distinguished 
that famous man that there is ample justification for describing him 
as Tait’s American counterpart. 

Botli men were clinicians of outstanding ability who based their meth- 
ods on accurate pathology, lioth were superb craftsmen whose achieve- 
ments in the practical field of surgery were equaled by few and sur- 
passed by none of their contemporaries. 

I must add that both were keen fighters who thrived on controversy 
and who gave and expected no quarter in dealing with their adversaries. 

Autre temps, autre moeurs; we now live in an age of compromise and 
lieated discussions have almost become a tiling of the past, but, although 
more pleasant, this method of settling our differences is not always the 
best and in Price’s day, when great principles were at stake, might have 
seriously interfered with surgical progress. 

*Thc .Toscpli Price Oration. Presented at tlie Fiftieth AnnurU Meetintr of the 
American Association of Obstetricians, Gynecologists and Abdominal Surgeons, Hot 
Spring.^, Vn., Sept, 20 to 22, 1937. 


Notk: The Editor accepts no responsibility for the views and statcnienfs of 
authors as published in their “Original Gominunications.' ' 
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At a meeting of the Gjmaecological Society of tiie Netherlands in May, 1901, 
Semnielink and Josclin de Jongo showed a specimen of extensive endometriosis of 
the pelvic organs in which both ovaries rvere cystic and one contained endometrial 
tissue in the hilum with a process extending into the stroma. 

Finally, in 1920, Cullenio publi.shed a paper on the distribution of adeiioiiiyomata, 
containing uterine mucosa, and described three specimens of ovaries wliich lie had 
obtained from different sources and in which endometrium was 2)resent. 

While undoubtedly of great interest and importance, these S2)ccimens were looked 
ui)on as pathologic curiosities until the appearance of Sampson's classical iya2)er 
on imrforating hemorrhagic cysts of the ovary in the summer of 1921.H- This author 
called attention to a type of hemorrhagic ovarian cyst or ovarian hematoma which 
was imjrortant not only because of its frequency but also because of tiie ])aturc 
of the adhesions resulting from the escape of its contents into the iJcritoncal cavity. 
Sampson believed that the leakage was due to a 2)erforation which later became 
sealed bj' adhesion to neighboring structures. 

In 1910 his attention had been first directed to the dense peritoneal adhesions 
which may result from the escajje of the cyst contents and in 1912 he had observed 
their association with adenomyomata of the jjosterior uterine wall and adhe.«ions 
between the latter and the rectum, but in the pai^cr quoted he was able to bring 
forward histologic evidence that tissue of endometrial ty2)c was invariably present in 
the ovary, particularly in the neighborhood of the 2>crforation. 

Sampson concluded that here was a jrrimary growth of the ovaj-y containing 
tissue resembling endometrium both anatomically and 2)Iiysiologically and by leak- 
age of the cyst contents capable of extension to the neighboring structures in a 
manner simihir to that found in the case of ru2)turc of a pai)illiferous or malig- 
nant ovarian tumor. 

In his 1921 paper Sampson offered no explanation of the frequency with which 
endometrial tissue is found in tlic ovary, but in a subsequent communication in 
1922,ic tie {)ropounded his theory of retrograde menstruation iiud cellular spill- 
lluring menstruation, some of the menstrual blood with its normal content of en- 
dometrial fragment.s may ])ass backwards through the Fidlopian lubes and reach 
the pelvic peritoneal cavity. Arrived there, the fnigments inij)lant themselve.s on 
the serous .surface either because of their inliorent 2)o\\crs of growtii or because 
the jjeritoneum has been damaged by the irritant action of the menstrual blood. 
'Pile majority of the fragments attach themselves to the pelvic organs iind iiuterioi 
and posterior eul-de-sae, but the movements of liowel tind bhidder make a much 
wider di.ssemimition possible ami readily cx2)lain the occurrence of endometrial 
tissue in situations as far removed from the pelvis as the umbilicus. 


TiiJit relrogrado ineii.stniatioii and etdlulav spill do occur is willtin li*'- 
experience of every abdominal surgeon who at some time or other nmsi 
have .scon blood drij)])ing from llic abdominal oslia or the serous siif- 
face.s of the ])elvis sjil.-islied with purjtlish endomelrittl im])lant.s. 

1 am a wholebejirhal la-lievtu- in Samj).s(m 's llieory and con.siilci' 
it is applic.-ihle to priU-t iettily alt cases of extermi! endometriosi.s. 

Manv gynecologists find it fliflih-iilt lo rcconcilt- the occurrence <») 
ttmhilical ;tnd ingnintil ciniomctrinsis wilii a belief in Samjtson's 
Ittit sitri-lv tliis is not difiicull if it is rcnK-mhiucd tlmt licrni!i! 
trusions of tlx- jieritom-um an* msjiicnfly found in these situations. 
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theory gained wide support but, even before its appearance, Cullen had 
entered the field and was laying emphasis on the mucosal origin of these 
tumors. In 1903^ he reviewed the literature and reported 22 cases 
which lie had examiiied up to that time and five years later® he pub- 
lislied a comi)rehensive monograph on the subject and brought forward 
the most conclusive evidence that uterine adenomyomata were generally 
of mucosal origin. 

Cullen’s theory carried the day as far as the diffuse uterine tumors 
were concerned, and he himself was satisfied that it also offered an 
adequate explanation of the origin of subperitoneal and intraligamentary 
growths. In 1914^ he went a step further and expressed the view that 
the glands in adenomyomata of the rectovaginal space undoubtedly arose 
from uterine mucosa or from remnants of the Mullerian duct. 

There stiU remained a number of extrauterine tumors, notablj’’ those 
foimd in the round ligament, ovaiy, and umbilicus, whose origin was 
less eas.y to explain. 

In 1898® Iwanoff described a case of adenomyoma complicated by car- 
cinoma and sarcoma and concluded that certain cystic spaces in the 
tumor were of serosal origin. 

This was an observation of the first magnitude and offered an ex- 
planation of the origin of these tumors which was capable of almost 
limitless application. The serosal theory found many adherents and 
Robert Meyer® gave it his blessing and elaborated from it his own 
theory of epithelial heterotopy or displacement. Slej^er pointed out 
that this infiltrative activity of the epithelium was in no sense malignant 
but was part of a liealing proce.ss associated with a pre-existing inflam- 
mation and not limited to any one part of the body. While the mucosal 
theory was adequate for the great majority of uterine tumors, he tliought 
that heterotopy of serosal epithelium was tlie probalile explanation of 
the existence of the epithelial spaces and cysts in most of the extrauterine 
swellings found between tlic rectum and the genital tract. 

The stage was now set for tlie appearance of Sampson and even those 
who do not agree with all his conclusions must admit that his brilliant 
contribxitions from 1921 onwards have floodlit the controversial scene 
and enabled us to view the whole problem of endometriosis, both uterine 
and extrauterine, in proper perspective. 

As long ago as 1S99 Eussell" cleseribed a case in wliicli uterine mucosa was pres- 
ent in the ovary and which he thought originated from aberrant portions of the 
Aliillerian duct. 

About the same time Picks found cysts of the ovarj' containing syrupy, clioco- 
latc-colorcd or reddish brown bloody contents and lined by a mucous membrane 
made up of elements similar to those found in the uterine mucosa, and he sug- 
gested the term adenoma endometrioides ovarii for such endometrial invasions of 
the ovary. 
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eclipse duiing the ascendancy of von Bocldinghansen 's Wolliian theory. They were 
revived, however, by von FrauquciJ> in 1900 and from that time onwards the theories 
of inflammatory causation and mucosal origin became complementary and insepa- 
rable. 

The inflammatory’' tlieory "was also linked up ■with the serosal theory, 
and as already stated Eobert Meymr made it an essential part of his 
phenomenon of epithelial heterotopy, tvhether applied to the uterine 
mucous membrane or to the peritoneum. 

In the case of the uterine mucosal growths, Meyer also hinted at the 
possibility of a mechanical factor when he wrote that, if a mechanical 
lesion were present such as might be caused by therapeutic means or by 
gestation or parturition, neither a small muscular interstice open on 
the mucous aspect nor the interfascicular connective tissue would he 
capable of offering resistance to the ingrowth of epithelium. 

If Sampson’s theory be correct, a mechanical factor would certainly 
appear to be of importance in external endometriosis, as backward dis- 
placement of the uterus or distortion of its cavity may favor regurgita- 
tion of menstrual blood and certain diagnostic and operative procedures 
actually propel some of the uterine contents into the peritoneal cavity. 

The uterine endometrium differs from all other mucous membranes in 
that it passes tlu’ough the different phases of the menstrual cycle, and as 
true endometriosis is never observed unless physiologically’’ active 
endometrial tissue is present, it is reasonable to deduce that the causal 
factor must be closety related to those which control menstruation. 

In a more recent communication Meyerso lias ascribed uterine endometriosis to 
bas.-il glandular hyperplasia, his view being that the basal layer of the endometrium, 
the matrix for the regeneration of the mucous membrane after the more super- 
ficial layers have been cast olT during menstruation, frequently becomes hyperplnstn- 
in response to the monthly calls made upon it, and in certain cases, may exceed 
its phj'siologic limits and invade the uterine wall. lie believes that the invasi'C 
powers rest in the peculiar cellular stroma which is able to exercise a histolytic 
action on the structures penetrated in a manner which foreshadows malignancy m 
a mild way. 

Ollier ob.server.s, however, lielieve that the basal layer undergoes little 
change during the menstrual cycle and if this be .so one might reason- 
ably' look upon it as <in inert bari’ier lyung between the activel.v pro- 
liferating lay'er and the subjacent muscle. Such a barrier might become 
less efficient or cease to exist as a result of injury', infiammation or an 
excess of the nomnal hormonie stimulus. 

In the paper already quoted Robinson e.xpresses tlie view ihul 
cause of endometriosis is an exce.ss of ovarian hormones which under 
certain biologic conditions .stimulate the doi-mant celomic rests to 
adenoid formation. The latter also respond in a functional v/ay 
expre-s-sed clinically by menorrhagias and metrorrhagias, by the lorma- 
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In my omgi practice I have liad one example of inguinal and one of 
umbilical endometriosis and in both instances there was extensive 
endometriosis of the pelvic cavity. Further, the patient with the 
umbilical lesion had at one time worn a truss for umlhlieal hernia. 

Samiison’s views have been vddely but not generally accepted, and it is 
somewhat ironical that his accurate description and logical interpreta- 
tion of pelvic endometriosis have led to a revival of the serosal theory in 
opposition to the one which he himself has brought forward. 

Kobinsoii^^ has pointed out that the celomic epithelium is the struc- 
tural source of the generative organs, and he explains the evolution of 
external endometriosis as a topical aAvakening of the genetic potentialities 
in some of the celomic rests. Novak expresses similar views. 

The serosal theory has therefore been amplified and has now lieeome 
the celomic theory but, in spite of its infinite possibilities, I still prefer 
the one propounded by Sampson as I believe that it offers a more reason- 
able explanation of the "splashing” of the serous surfaces found in ex- 
ternal endometriosis. 

Admittedlj’- there are a few pathologic curiosities, such as the brachial 
endometriosis described bj^ Na^u’atil and Kramer, which neither theory 
is able to explain satisfactorily but which may conceivably arise as a re- 
sult of metastatic or embolic endometriosis, either by the lympliatics as 
suggested by Sampson in 1922^° and two years later by Halliaii^® or by 
the veins as actuaBy demonstrated by Sampson in 1927.^" 

Having discussed the possible sources of the misplaced endometrium, 
the factors which favor endometriosis must next be considered. 

The most extreme example of endometrial invasion is seen in carcinoma 
of the body of the uterus. Here the affected mucous membrane 
proliferates and forms a tumor which may fill tlie uterine cavity. Frag- 
ments may be broken off and implant tliemscives on the mucous surfaces 
of the lower genital tract or be carried along the Fallopian tubes and 
reach the peritoneal cavitjv The malignant endometrium may also pene- 
trate and destroy the deeper structures in tlie uterine wall, and some of 
the cells may enter lymphatics and blood vessels and be transported to 
distal organs. Here the invasive powers rest in the altered character 
of the malignant cell but in the case of endometriosis, in wliieli the 
sequence of events is similar, there must be some other factor which 
induces normal endometrium to break its bounds without disturbing 
its functional activity. 

In 1SS7 Cliinriis publisliecl his observations on .^alpingiti.s i.sthmica nodosa and 
eonclwded that the tubal and eornnal nodes (diaracteristic of that condition and 
indistinpui.sliablo from ndenoinyoma were the outcome of a chronic .salpingiti.«. Ili.s 
views wore immediately confirmed by other workcr.s but suffered a tcniporary 
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ant], possible reasons for this niaj'’ be its sheltered position when tlie 
uterus is retroverted, the ijroxiinity of the fimbriated end of the Fal- 
lopian tube, the absence of a serous covering, the monthly breech of 
surface continuity associated with ovulation, and the (possibly) greater 
concentration of estriu in that organ. 

Endometriosis of the OAmiy results in the formation of the well- 
known perforating hemorrhagic cyst described by Sampson and now 
recognized as one of the most important lesions with Avhich the pelvic 
surgeon has to deal. In the early stages the affected ovary is adberent 
and on separating it a small quantity of black, treacle-like material 
escapes. Its surface appearance is not much altered except for some 
dilated vessels which run in parallel lines across the hilum, but on 
bisection it will be found that a considerable amount of the interior 
has been excavated b.y the invading and secreting endometrium. One 
might compare the ovary at this stage with an apple Avhieh has become 
rotten at the core, although api)arent].y quite sound externally. 

Later the ovaiy becomes distended with the iDroduets of endometrial 
aetivit.y and fomns a considerable tumor adherent to the posterior sur- 
face of the uterus and other adjacent structures. 

In early eases the misplaced endometrial elements are readily clemon- 
straled, but when the entire oyary has been convei-ted into a cyst this 
becomes more difficult. The naked eye appeai'ances of such cases are 
(juite unmistakable, hoireyer, and jii'oyide sufficient eyidenec on which 
to base a diagnosis of endometriosis. 

Next in importance is the pouch of Douglas and the preference 
shoAYn for this site is probably due to the fact that endometrial frag- 
ments gravitate there and are then less likely to be disturbed h}' 
intestinal movements. 

The most characteristic feature of endometriosis in this situation is 
the tucking u]) of the rectal wall to the back of the uterus. Nodules 
are also palpable in the affected area, and there may be considerable 
thickening of the uterine and rectal -walls. 

Inqilants are also frequently observed in the uterovesical iiouch, 
but they rarely give rise to lesions of clinical importance. 

External endometriosis of the uteims is an almost invariable accom- 
])animent of ovarian and rectovaginal endometriosis and in exccjit if»i<''I 
cases may be the most important lesion. It varies in degi'ee from a 
mere roughening of the surface to which adjacent structures have 
been adherent to a palpable tumor closely resembling a fibroid and 
liable to be mistaken foi- it unle.ss cai-efully examined. 

External endometriosis may also involve other structures either ad- 
jacent to those already mentioned or inon* dist.'int but as they are all 
variations of the same theme they Jieed not be described sejmnitely. 

In my own series of 2*11 cases cd' external endometriosis, one or both 
ovaries were involved in 103, the rectovaginal sjiace in 02, and the 
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tion of tarry cysts in the orary, and by the periodic enlargement and 
shrinkage of the adenomata at tJie beginning and at the end of the 
menstrual period. 

The follicular hormone is responsible for the proliferative phase of 
the menstrual cycle and when secreted in excessive amounts as in 
metropathia hemorrhagica produces an exaggeration of the hyper- 
trophic changes characteristic of this phase and also some degree of 
endometriosis. With these facts in mind Jeffcoate and Potter-^ ex- 
amined the clinical and pathologic material from 111 cases of pelvic 
endometriosis and in the great majority were able to find evidence 
of follicular overactivity. 

Tlie}' concluded that endometriosis is analogous to hyperplasia and 
is produced by excessive production of estrin irrespective of the pri- 
mary source of the endometrial elements. 

In summing up the question of etiology, I would sa.v that in the 
majority of eases the theories of Cullen and Sampson adequatelj’" ex- 
plain the source of origin of the endometrial elements, that trauma 
and inflammation may be predisposing factors but that the exciting 
cause of the invasive process is probably to be found in an excessive 
secretion of the hormone responsible for endometrial proliferation. 

The naked eye and microscopic appearances of endometriosis are 
unmistakable. 

In tlie case of the uterus, whether the endometriosis be internal or 
external, there is a diffuse or nodular thickening of the muscle wall 
composed of hyperirlastie fibromuscular tissue and seams or islets of 
endometrium. The presence of the latter distinguishes the tumor from 
a fibrorayoma as also does the absence of a capsule. 

Tlie two most important varieties of internal endometriosis are the 
diffuse lesion in which one wall of the uterus is affected and the organ 
uniformly enlarged, and the cornual in which the fundus is lopsided 
or saddle-shaped, 

cases of internal endometriosis include nine diffuse and twelve 
corjiual lesions, but there were probably others which escaped recognition. 

In external endometriosis the earliest manifestation is the presence 
of a number of minute purplish blood cysts or implants on the surface 
of the pelvic organs and in the anterior and posterior cul-de-sac. 

The subsequent life history of these implants depends first of all on 
their proliferative activity and second on their situation. The ovaiy 
and pouch of Douglas are the most favorable sites for continued growth 
and the majority of lesions of clinical importance are to be found in 
these situations. Sampson early recognized the frequency and impor- 
tance of ovarian endometriosis and regarded the ovary as a sort of 
incubator or hotbed. There is no doubt that conditions in the ovary 
are peculiarly favorable for the further development of the implants 
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Minor degrees of both internal and external endometriosis are no 
doubt extremely common but unless the patients complain of symp- 
toms which require surgical treatment the condition is not likely to 
be recognized at this early stage. 

From an examination of his pathologic material 0. FrankP^ is of 
the opinion that internal endometriosis is met with about one-twelfth 
as frequently as uterine fibroids. In the pathologic department of 
St. Mary's Hospital, Manchester, during the ten jmars 1926 to 1935, 
the relative frequency of the two conditions was as one to seventeen, 
there being 137 specimens of internal endometriosis and 2,358 of 
fibroids. 

Thanks mainl}^ to Sampson’s work it is now recognized that ex- 
ternal endometriosis occurs much more frequent^ than the internal 
variety. 

In the St. Mary’s Hospital series just referred to, the external endo- 
metriosis-fibroid ratio was one to six. The figures for my own eases 
over a period of ten j^ears give a ratio of one to four and this is prob- 
ably a more accurate estimate, as pathologic specimens are not always 
available when the rectovaginal space alone is involved. 


Sampson called attention to the frequency with which pathologic lesions arising 
from endometriosis of the pelvic peritoneal cavity are encountered during abdominal 
operations and stated that he had found them 37 times in 170 abdominal operations 
performed for pelvic conditions between thirty and fifty years of age. 


Excluding minor degrees of no clinical importance, I have met with 
241 cases of external endometriosis in eleven and a half years, a figure 
which represents about 10 per cent of aU abdominal operations per- 
formed by me during that period. 

To sum up, it ma}*^ be said that for every 100 cases of uterine fibroids 
there are 6 cases of internal and 25 cases of external endometriosis 
and that the latter is met with as the prineiiial lesion or as an impor- 
tant complication in not less than 10 iier cent of all abdominal opera- 
tions on the female genital organs. 

To determine the influence of endometriosis on the patient’s general 
health, it is necessary to consider the frequency and severity of the 
principal s^’^mptoms, abdominal pain, menonliagia, dysmenorrhea, and 
di'spareunia. 

Pain in the lower abdomen is an important .symptom of endometriosis, 
both internal and external, and may be the chief symptom of complaint. 


Recently, I saw a patient who wa.s prostrated by recurring attacks of acute ah- 
doniinal pain, liaving no relation to the menstrual period. Radiologic investigation 
of the alimentarj' and urinary tracts had already been carried out but the njsulls 
were negative. On extiinining her pelvic organs biinaiiually, I was able to make out 
some asymmetry of the uterine fundus and therefore decided to explore the tibdo- 


men. 


The lesion was found to be an cndomefrio.sis of both uterine cornua and removal 
of the uterus resulted in a complete cure. 
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OTaries and rectovaginal space in 71. In tlie remaining five eases tlie 
lesions were in other sitnations. The ovaries Avere therefore affected 
in over 70 per cent of all cases. 

I liaAm met with the folloAving nnnsnal examples of endometriosis; 

a. Both, ovaries, pelvic colon and appendix, the last named being adherent close 
to the right ovaiy. 

b. Ovary and laparotomy scar, operation for acute appendicitis fifteen years 
previously. 

c. Left ovary and uterine cornua, the right ovary and both Fallopian tubes re- 
moved ten years previously for pyosalpinx and tuboovarian abscess. 

d. Ovary, rectovaginal space and small intestine, the last almost obstructed in 
several places. 

e. Ovaries, uterus, bladder, and inguinal canal, the ureters obstructed and dilated. 

f. Ovaries, uterus, rectovaginal space and umbilicus. 

Pelvic infection and newgrowths of the nterns and ovaries, either 
benign or malignant, may be complicated by endometriosis, bnt with 
the exception of uterine fibroids their association is too rare to be any- 
thing bnt accidental. 

With fibroids it is quite otheinvise and I found these tumors present 
in more than one-third of the eases of external endometriosis. This 
fact may be interpreted in three rvays : the fibroids may represent the 
irritative reaction to a preceding endometriosis as suggested by Samp- 
son, both fibroids and endometrio.sis may be produced by the same 
hormonic stimulus, a view put forward by Jeffcoate, or the presence 
of fibroids may predispose to retrograde menstruation and endometriosis 
by displacing the uterus and distorting its cavit 3 ^ 

As regards more remote sequelae, Sampson lias observed malignant 
tumors of the OAmries and peritoneum which appear to have originated 
in benign endometrial implants-- and more recently Prankel and 
Schenk-'* have suggested that all ectopic pregnancies are due to im- 
plantation of the zygote on misplaced endometrial tissue. 

THE CLINICAL PROBLEM 

Tlie importance of the clinical problem rests on the fact that every 
woman is exposed to the danger of endometriosis during the repro- 
ductive period of her life and that the lesions which may result are 
of a diffuse or infiltrative character and except in their early stages 
not readily amenable to conservative treatment. 

Further, endometriosis seriously interferes with the conservative 
treatment of other conditions such as uterine fibroids with which it is 
so frequently associated. 

To ajiprociat.e the extent of the iiroblem, it is neeessaiy first of all 
to obtain some idea of the incidence of endometriosis and then to 
assess the damage which it may inflict on the patient's general health 
and reproductive function. 
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have very little exiierieiice of radiologic treatment and prefer to re- 
move the uterus, preferably by total hysterectomy together -with both 
appendages. It is unnecessary and, in fact, dangerous to dissect out 
growths from the bowel wall, as these will retrogress after the ovaries 
have been removed. 

One of my patients had chronic intestinal obstruction from the presence of two 
endometriotic lesions in the ileum, but the obstruction completely disaj)peared after 
the uterus and appendages had been removed. Alfred Goughas has also reported a 
case in which acute intestinal obstruction was produced by a lesion involving the 
j'ectal wall. Tlie uterus and appendages were removed and a temporary colostomy 
performed, but it was possible to close the latter within a short time and tlie 
patient has now completely recovered. 

Ill less severe cases and particularly in younger women, treatment 
.should, if possible, be conservative, but it must be realized that this 
may only relieve the symptoms for a time and have to be followed at 
a later date by a more radical operation. 

As far as I know only two of m.y patients have become pregnant 
after conservative treatment, and a considerable number have not 
obtained complete relief. 

The abdominal operations performed in my own series were as 


follows : 

Total hysterectomy with both appendages 107 

Subtotal hysterectomy with both appendages OS 

Total hysterectomy with one appendage 0 

Subtotal liysterectonhY with one appendage 17 

Subtotal In'stercetomy, appendages not removed 0 

One appendage removed 11 

Other conservative ojierations (excision of noibiles, etc.) H 


Total 0C.2 


There wei'e three deaths, one from peritonitis and two from embo- 
lism, an operative mortality of a little over 1 per cent. 

Some ovarian tissue was left behind in 21 per cent of the cases, but 
true conservative treatment, that is to say treatment which does not 
interfere with .subsequent pi-egnancy, Avas possible in only 10 per cent. 
If patients over thirty-five years of age are excluded, however, this 
percentage is 30 in 83 cases. 

The average person's reaction to these figures Avill probably be one 
of surprise that so many radical operations Avere considered nece.s- 
sarv, but it must be remembered that to be successful, conservative 
Ireatmeut should not only consei-A'C function but also cure the disease. 
Many keen adA-oeates of conservatiA-e surgery arc likely to forget tins 
in tlieir anxiety to preserve the reproductive organs. 

I must confess, hoAvever, that the radical nature of the surgical 
treatment of endometriosis dejire.sses me when it hecomes necessary 
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Menorrhagia or epiraenorrhagia is complained of in ahont 40 per 
cent of the cases and may be extremeh- severe, especially if the uterus 
is hiA'clved. That the excessive loss is not due to associated fibroids 
is shown by the fact that the incidence of fibroids in those patients 
who complained of this symptom is very little higher than that for 
the whole series. 

D 3 ^smenorrhea, particular!}’' if of recent origin is undoubtedly the 
most characteristic symptom of endometriosis but is onlj’ present in 
rather less than half of the cases. Frequently, it is of great intensity 
and becoming progressivelj’ worse. The pain may be referred to the 
hypogastric or sacral regions or to one iliac fossa. In the latter event 
the corresponding ovary is usuall}’ involved but occasionally the lesion 
is situated in the uterine cornu of that side. 

Miles Phillips-^ has described a series of these eases and my own 
observations confirm his view that a cornual endometriosis is a rare 
but important cause of unilateral pain at the menstrual periods, 
Dj’-spareunia may be an extremelj’ troublesome sjunptom and cause 
the patient much pain and mental distress. It is met with in its most 
severe form when the endometriosis involves the structures behind 
the posterior vaginal fornix. 

Other sjmiptoms, less frequently complained of, are “shooting” or 
“electric” pains in the vagina, pain in one or other leg, difficult or 
painful defecation, and constipation sometimes amounting to chronic 
or even acute intestinal obstruction. 

I have met with severe degrees of pelvic endometriosis which were 
almost painless but this is exceptional ; on the other hand the pain is 
frequentlj’ so severe that the patient is willing to undergo any treat- 
ment, however, radical, in order to obtain some relief. 

The next point for consideration is the influence of endometriosis 
on fertility, and in this connection it is important to consider the age 
incidence of the disease. In mj* own series of cases, 88 per cent were 
operated upon between the ages of thirty and fifty, 28 per cent under 
thirty-five and 10 per cent under thirty. Twenty per cent of the pa- 
tients were single. 

Excluding cases in which there were associated uterine fibroids, 
single women, and women who had been married less than three jmars, 
40 per cent of the remainder were sterile, 32 per cent had not been 
pregnant for at least ten years and 23 per cent for at least five years. 

These figures prove that endometriosis has a serious adverse influ- 
ence on fertility. No doubt ovarian dj’sfunction is partly responsible 
for this, but I think the main cause is the severe and infiltrative char- 
acter of the lesions iiroduccd by the misplaced endometrium. 

I now come to the treatment of endometriosis. When the lesions are 
extensive, this must be radical and either surgical or radiologic. I 
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social point of view. For the proper appreciation of this fact we are 
mainly indebted to the bi’illiant researches and painstaking observa- 
tions of John A. Sampson, and on this, my first visit to the United 
States, I would like to give expression to the respect and admiration 
■which I feel for his ivork and which I knoiv are shared by eveiy 
British gynecologist. 
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liATFliOVExMENTS IN THE OPERATU^E TREATMENT OF 
CARCINOMA OP THE LARGE BOWEL* 


W. Wayne Babcock, M.D., Philadelphia, Pa. 


T he general principles underlying the operative treatment of car- 
cinoma of the large bowel are not new. The perineal approach used 
in the primitive operations of Fagct in 1739, Lisfrane in 1826, and m 
the improvements of Criiips and Allingham and others, was continued 
in the more radical method of Kraske of 1885. The inadoriuacics of 
the Kraske operation led to the preliniinaiy colostomy of Schedc m 
1887, then to the deliberate combined abdominoperineal resection with 
])erinenl anus of !Maunsell in 1892 and finally to the combined opera- 
tion with abdominal colostomy' of Queno in 1896', Since this time the 
many operations for cancer of the rectum and rectosigmoid which have 
appeared over the names of various surgeons have been largely modi- 
fications or repetitions of woi-k previously done. 

Likewise the principles underlying resection of the colon with ex- 
teriori/.ation are old, having been devised by Bloch in 1892 and espe- 
cially bv Paul in 1895. 3Iikulicz popularized the jn-oecduro, and while 


'it thf Fiftl' th Annual Mc-ftlnfr «f n><- AnuTlfan 
GynecoicYLts am! AbCoininu! Hot Sprinp-s V rt.. 


A.«;:oclation of 
S<-pt. t’O to 2’Z. Jy3”. 



D0U6AL : ENDOJIETRIOSIS 


385 


in women under tliirtj^-five years of age, but tbe only solution is either 
to prevent tlie occurrence of endometriosis or to diagnose tbe lesions 
at an earlier stage of tlieir development. 

If endometriosis be the result of ovarian d^’^sfunction, it may be 
possible to recognize the latter by its effect on the menstrual cycle, 
and when clinical endocrinology has advanced to the stage when the 
specific hormones can be used with precision, to successfullj’' treat it. 

In the meantime it should be possible to reduce the incidence of 
external endometriosis by treating conditions such as subinvolution, 
backward displacements of the uterus, and uterine fibroids, which may 
predispose to retrograde menstruation, and by eanying out the vari- 
ous intrauterine diagnostic and opei-ative procedures at a time and in 
a manner least likely to drive fragments of endometrium into and 
through the Fallopian tubes. 

The present-day custom of advising girls to lead a normal and ac- 
tive life during the menstrual period is open to objection for the same 
reasons, and it is quite possible that some of the pelvic endometriosis 
met with today is due to woman’s emancipation and her determination 
to ignore or minimize the handicap of the menstrual function. 

The other alternative is to operate on cases at a stage when it is 
possible to excise or destroj’’ early lesions in the ovary or elsewhere. 
Small implants can be cauterized, nodules in the rectovaginal space 
dissected out or the affected part of the ovary resected. I have read 
of so-called tarry cysts being shelled out from the ovary, but I doubt 
if this is ever possible, as a true endometriosis eats away the substance 
of the ovary and cannot be enucleated. 

Conservative treatment of this kind is only possible if a correct 
diagnosis is made early in the course of the disease, and this neces- 
sitates a proper appreciation of the importance of such symptoms as 
acquired or iiiereasing dysmenorrhea, particularly if associated with 
menstrual irregularity, pain in the vagina or on defecation, and high 
dyspareunia. 

Recognition of the characteristic physical signs is equally impor- 
tant, and the earliest of these is either some diminished mobility or 
some asymmetry of the uterus. The presence of a nodular swelling 
behind the cervix is usually conclusive evidence of endometriosis in 
that situation, but occasionally small fibroids adherent in the pouch 
of Douglas may confuse the diagnosis. 

Dysmenorrhea or dyspareunia of recent origin should always arouse 
a suspicion of endometriosis, and in the absence of well-marked physi- 
cal signs be sufficient to warrant a careful examination under anes- 
tliesia or even an exploratory abdominal operation. 

I have dealt with the problem of endometriosis in its pathologic and 
clinical aspects and have endeavored to stress its importance from the 
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tlie large iiitestiue. For groAvtlis of the rectum and rectosigmoid, we 
usually emi)lo.y a one-stage combined proctosigmoidectomy. Through 
a left rectus incision, under spinal anesthesia, the sigmoid and rectum 
with adjacent peritoneum and tributary lymph glands are liberated 
to the floor of the pelvis and the superior hemorrhoidal and inferior 
mesenteric vessels are divided, between double ligatures. In no way 
is the very radical nature of the operation compromised. The lower 
level of viability of the sigmoid haAdng been determined by color and 
arterial pulsation, a long folded gauze tape is tied about the bowel at 
this point. If necessary, restraining peritoneal attaelimenis to the 
descending colon are sufficiently divided that viable sigmoid may be 
brought to the perineum. No attempt is made to form a pelvic dia- 
phragm or to peritonize denuded surfaces, experience having shown 
such procedures to be uiineeessaiy. The tape having been packed 
against the pelvic floor, the abdominal incision is closed. Through a 
median postanal incision the tape and tlie attaclied loop of bowel are 
withdraAvn. Dressings are applied, the cancerous loop then amputated 
and a rectal tube tied into the end of the sigmoid. A week later the 
two partitions betAveen the terminal sigmoid and anus are divided and 
the mucous edges united AAuth fine AAure sutures so that a single openiug 
is formed. It tlie iiclvic floor or anus lias been invaded by Hie cancer 
it is Avidely excised and remoA'cd attaclied to Hie reel inn and segment 
of sigmoid. 

A second method adapted to antei’ior rectal groAvtlis Avhich are ad- 
lierent to or liaA^e invaded the prostate is, after completing the abdomi- 
nal portion of the operation, to turn back a flap from Hie anterior 
perineum similar to that used by Young for jn-ostatectomy, and deliver 
and excise the diseased loop of boAA'^el. The proximal end of the sigmoid 
is then brought out through the split anus, after AAdiich the perineal 
Avound is closed. Despite these extensive opei’ations the patient may 
not infrequently be permitted out of bed by the tenth day, and to go 
home Avith a small superficial granulating AA'Ound area by the four- 
teenth da}'. 

If AA'hen the tissues about the cancer are reached, they are found to 
be indurated and adherent, one may suspect a perirectal infection. 
The abdominal ])art of the operation should then be terminated and 
the liberation of infiltrated tissue completed from beloAV to reduce the 
danger of ])eritoncal contamination. 

Oblique muscle splitting incisions Ave have found of great advantage 
in the excision of the cecum, ascending colon, hepatic and splenic 
flexure, and the descending colon. As a rule the incision folloAvs Hie 
line of one of the loAver intercostal nerves, splits the external oblique 
and in jiart the transversal is muscle, divides the anterior and above 
the. linea semilunaris, the posterior .sheath of the rectus abdominis 
which muscle is usually retraclerl or may Avith the internal oblique 
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lie did not claim priority liis name has remained attached to the 
method since his paper of 1902. Upon the broad foundations laid hy 
these and other surgeons there is still much room for technical im- 
proA^ements. 

Perineal colostomy long in disfavor Avith surgeons hut immriahly 
requested hy the patient is advantageous if properly performed. The 
Avidely used Kraske operation left such a train of stenotic and cicatri- 
cial anal openings tlirough Aidiieh, to the disgust of all eonceimed, the 
oA'erfloAV from a distended colon dribbled almost constantly, that the 
perineal opening acquired undeserved opprobrium. As the great miti- 
gating factor in enabling one to endure an abdominal colostomy is the 
adequate emptying of the colon at fairl}’^ regular and infrequent inter- 
A-^als, it seems logical that this should apply also to the perineal open- 
ing. But the perineal opening eommonl}’' became strietured because the 
boAvel of AA'hich it had been formed Avas aAmscular and had sloughed 
aAvay. Cleai'B^ it is very important to bring Auable boAvel to the peri- 
neum. But this may require not only ligation and diAUsion of the 
superior hemorrhoidal and inferior mesenteric vessels but in certain 
cases the partial mobilization of the descending colon by diAuding its 
peritoneal attachments, in order to free 12 to 15 cm, of living boAvel 
to reach from the pelvic brim to and through the pelvic floor. Obvi- 
ously such mobilization cannot be carried out through the perineum 
and in any ease the surgeon should determine the line of demarcation 
betAveen vascular and avascular boAvel by the transition from pink to 
leaden color and from pulsating to nonpulsating A^essels. Many sui’- 
geons have devised methods to constrict or obstruct the artificial anal 
opening not appreciating the adA'antages of an open orifice. If the 
perineal amis is large and open, then about three months after opera- 
tion, a more regular evacuation is established. There is more complete 
and less frequent emptying of the colon and usually a five- to ten- 
minute Avarning of the approaching defecation develops. Some of the 
patients find that a saline enema every tAVO or three days gives them 
an intei'im of almost complete freedom, others that a small amount of 
a sodium or magnesium sulpliate or similar laxative (not mineral oil) 
taken in cold AAmter on arising aauII immediately after breakfast so 
empty the colon that they may then go tAAmiity-four to seAmnty-tAAm 
hours Avithout CA’acuation, aa'Iicu the procedure must be repeated. Most 
of the i)atients aA'oid the more laxatnm foods and Avear a rather small 
pad and T-bandage, others find a minute plug of cotton adequate. A 
fcAv despite the loss of sphincters eventually find it imnecessaiy to 
AA'ear any protection OA'er the opening. Rarely is a secondary opera- 
tion for better control requested. 

As the perineal opening made with A’iable boAvel is couAmnient and 
greatly preferred by the patient, aa'c haA*e not for seA-en years used a 
permanent abdominal colostomy in any case of removable cancer of 
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and suture of tlie bowel edges also witli fine wire sutures at tlie time 
of, or six to ten daj’S after, tlie division of tlie spur. To avoid a spread- 
ing subcutaneous pyodermia, tbe skin should not be sutured until the 
wound is covered with healthy granulations. In most of the cases tlie 
residual wound soon closes spontaneousljL Occasionally it is possible 
to have the enterostomy openings entirely closed and the patient out 
of bed fourteen days after the first operation. 

Prevention of skin irritation from open enterostomy wounds in our 
ex2ierience has been best obtained by (a) air exposure of wound under 
a bed cage and incandescent lamp, associated with frequent diying of 
the skin and a thick dredging with zinc stearate power; or (b) if skin 
has not been irritated, the cementing of a sheet of rubber dam with 
an appropriate hole cut in the center, to the abdominal wall with a 
nonirritating rubber cement. In any ease ointments, oils, or retentive 
or macerating dressings should not be used. 

Decompression of the bowel in ease of obstruction is essential before 
any attempt is made to liberate or remove the diseased section. With 
the distention of obstruction, the bowel becomes permeable to bacteria, 
a peritonitis results which may be exacerbated to death if anj^ exten- 
sive intraabdominal manipulation is then attempted. The obstruction 
is often precipitated by cathartics or heai^ residue in the diet and 
frequentl}’- may be relieved bj^ continuous duodenal and rectal aspira- 
tion drainage, or if there is no improvement within six hours, an 
appendectomy or enterostomy should be done. An appendicostomy on 
a thin loatient necessitates only a one or one and one-half inch muscle 
splitting incision. No sutures or ligatures are used; dressings arc 
applied around the exteriorized appendix and mesoappendix, the lip 
then cut off and a small catheter threaded into the cecum. By re- 
peated injection and aspiration of saline, the colon then can gradually 
be decompressed. Daily, the indwellmg catheter is replaced by one 
of larger size so that by the end of a week a 26 or 28 rectal tube is 
in place. Unfortunately, many appendices after middle life are too 
small to be thus used, and the side of the cecum should then be drawn 
through the incision, clamped, surrounded by gauze and a tube sutured 
in place. After the decompression it is wise to wait about three weeks 
for the peritonitis to completely subside before the final operation. 

The IMikuliez operation may occasionally be used for rectosigmoid 
gi-owths. where there is a fairly long i-ectum. After free mobilization 
to the pelvic tloor, the diseased segment is removed. Tlie distal end of 
the bowel should be held securely above the .skin level in a strong 
clamp (as in the obstruction sigmoidoscopy) and into the proximal 
end of tlie bowel a bulbous glass drain is tied. Care should he taken 
not to incur such tension upon the loop as to cause the bowel to .snap 
back into the jiclvis before supporting adhesions have formed. A week 
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be more or less freely divided. Such incisions carried forward from 
iJie lateral border of the erector spinae {rive excellent access to deeply 
attached and rather inaccessible portions of the colon, leave a strong 
well innervated abdominal wall and, without additional incision, are 
convenient for the exteriorization of the deeply attached bowel, or a 
colostomy. 

Leakage after intestinal anastomosis has been a common cause of 
death. Interference Avith the blood supply, the fatty encasement of 
the colon, inadequate methods of suture, back pressure, and infection 
have led to many preventable fatalities from this cause. Peritoneal 
A'accination is of little aAmil Avhen the peritoneal caAuty is inundated 
Avith intestinal contents, and the usual drains are quite inadequate. 
We haA'C therefore resorted to A-ery large (2.5 to 6 cm.) glass lube 
(lamp ehimnej') drains AAdth Avell-rounded loAver edges, Avliich in case 
of doubt are anchored over the suture line (as in an ileotraiisversos- 
tomy) Avitli fine alloy steel Avire sutures. If the suture line breaks 
doAvn, the flood of intestinal contents has then free passage externally. 
If inspection sIioavs the tissue to be alive and progressively healing, 
the anchoring sutures are cut and the tube slipped out tAVO to four 
days after the operation. 

Sutures should give adequate Avater tight coaption Avithout devitali- 
zation or undue tissue reaction. Catgut is unreliable as to duration 
of support, favors adjacent necrosis, and Avlien used for the inner roAV, 
should be reinforced by an outer roAV of silk or fine alloy Avire. The 
Avire is least irritating even in a septic field. No absolutely aseptic 
method of suturing the colon or ileum has yet been deAUsed, although 
many, such as AAith the Eankin or Furniss clamp eliminate gross con- 
tamination. Bacteria are foj-ced through the intestinal Avail by the 
compression of clamps and are carried from mucosa and Peyer’s 
patches by sutures. 

IMPROA'EMENTS IN THE JIIKULICZ OPERATION 

We have been able to reduce the mortality and morbidity of this 
operation by (a) suturing the aniimesenteric sides of the arms of the 
loop to aA'oid inclusion of me.senteric blood vessels, a cause of fatal 
necrosis of the bowel; (b) closing the wound about the exteriorized 
loop of boAvel, applying dressings and immediately cutting aAvay the 
diseased boAvel ; (c) tying bulbous glass tubes in the protruding ends 
ol the bowel external to the skin IcA'el, to aAmid obstruetiA'c symptoms 
and ]n-cssure perforation into the peritoneal cavity from indAvelling 
glass or rubber tubes; (d) diAnsion of the spur by incision Avith imme- 
diate folloAv-u]) suture of the margins Avith interrupted 35 gauge alloy 
steel Avire sutures, eight to fourteen days after the first operation. This 
requires no anesthetic or special preparation and saves the patient the 
days of discomfort oeeasioned by tlie crushing damp; (c) the inver.sion 
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opened dni-ing attempts to free the diseased bowe]. Septic areas from 
malignant ulceration are not infrequently opened during tlie opera- 
tion, udiile cancerous tissue that appears uuinflamed often contains 
Aurulent streptococci or other microorganisms. Most of these danger- 
ous complications which raise the general mortaliiy from resection of 
the colon to 18 or 20 per cent, may Avitli exiierienee be anticipated 
and avoided. However, AAdien for these extensive operations aged and 
debilitated jiatients and those who have local eAudence of the cancer 
for a year or more are included, a mortality of at least 10 per cent 
may be expected. 

SUMMARY’- 

Attention is directed to the adAmntages of a type of a single stage 
abdominoperineal proctosigmoidectomy AAuth perineal colostomy or 
perineal anus, Avhieh may hospitalize the patient onlj^ two or three 
Aveeks. Peritonization of denuded areas in the abdomen and the for- 
mation of a pelAde diaphragm of peritoneum have been found to he 
unnecessary. The chief cause of death is peritonitis resulting from 
tlie spread of bacteria from infected tissue about the cancer, and espe- 
cially the dissemination of bacteria througli retained avascular and 
necrotic boAvel, measures to aAmid AA’^hicli are mentioned. 

In anastomosis of the colon there is need of the more enduring silk 
or alloy AAdre sutures and questionable suture lines should be guarded 
by OA’-erlying “lamp chiniuej^” drains. 

Oblique muscle splitting incisions are of great adAmntage in many 
of the Mikulicz t.ype of resections. The exteriorized loop is best re- 
moved at the first stage and tubes tied into the ends of the boAvel 
should remain external to the leAml of the skin. Incision AAdth folloAV- 
uj) Avire suture should supplant the clamii in division of the spur as 
this enables the boAvel ends to be united early and jiainlessly, saving 
the patient much discomfort and hospitalization. A modification of fho 
jMikulicz opei-ation may bo used for high rectosigmoid groAvths Avith 
the adA’aiitage of prescrA’ing the normal sphineteric control. 

3720 Si’iiucn STr.i;r.T 


DISCUSSION 

DK. LEWIS F. SME.YD, '’J'oi.r.Do, Ohio. — A'ery pniclical iini)roveincn<.‘f Iiavo been 
inailo in ilic last law years hi the .surgery of tlio c.olon. We have learned that we 
must not do radical surgery during aeute olisf met ion ; that the cireiilatinn of the 
ladon is easily destroyed and jiroper eare inu.^t he taken for its jireservation; that 
infection is esjieidally dangerous in the.^e ease.s and must he avoided hy .some og- 
erative teehnie which will prevent contamination, or hy .some form of immuniza- 
tion against the infection; that there must he a careful selection of patient.^ .«idi- 
mitted to .such radical .surgery and that preojierative prejiaration and jiostoperativc 
care must he thorough and painstaking; and hmdiy timt only very radical .surgery 
will cure care.iuoma of the Itirge howel. 
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or more later tlie spur is flivided and snlnred and ^vlicn local condi- 
tions permit, the intestinal openinfr e<nnpletely closed with interrupted 
sutures oC nne alloy wire. 

3<'or advanced ineradicable carcinoma, we find colostomy rarely de- 
sirable. By restricting the i)atient to a nonresiduc diet, by avoiding 
drastic cathartics, by the use of mineral oil, enemas, and a resort to 
duodenal and rectal siphojiage if obstruction develops, the necessity 
for the operation ]nay usually be avoided. 3'\)r the patient who is com- 
pletely obstructed and at the most lias only a few weeks to live it is, 
as a rule, better to let him die obstructed than to render him more 
repulsive and a greater burden to himself and friends through a 
colostomy. In the earlier stages when small irremovable metastases 
are ])resent in the liver or lymphatics, the radical removal of the dis- 
eased bowel without colostomy is often a preferable operation. Sev- 
eral of our patients with hejmtic involvement have lived from one to 
three years in relative comfort after removal of the primary tumor. 

Peritoneal vaccination to develop more or less immunity to bacterial 
contamination before resecting the bowel, has been largely used, espe- 
eially at the. IMayo Clinic, where injections of killed streptococci and 
Bergen’s bacillus were first advocated by Eankin and Bargen. While 
still employed in this clinic Bankin has in recent years expressed 
doubts as to its value. It is our imprc.ssion that the mixture devised 
by Steinberg may have a greater value. There seems to be little ques- 
tion that complete recovery from a previous peritonitis resulting from 
colonic obstruction, intestinal leakage, or a previous operation mark- 
edly reduces the danger of a fatal po.sto])erative peritonitis. 

MORTAWTY 

The mortality from the resection of the large bowel has largely been 
due to sepsis, ti)c result, of leakage, or ])acterial dissemination, and hem- 
orrhage. Leakage is a common factor, having as its chief cause an 
arrest of circulation and secondary necrosis in the retained bowel. 
Death has occurred from sewing the mesenteric boi’ders of the two 
arms of the liberated loop of bowel together and thus occluding 
nutrient vessels. Avascular as well as obstructed portions of the in- 
testine are permeable to bacteria and .stagnant blood affords a culture 
medium in which the bacteria may colonize before swarming out to 
overcome the peritoneal defenses. Such conditions are especially fa- 
vorable for pathogenic activity of the Bacillus Wclchii. Intestinal 
suture lines, especially in the colon, not infrequent^ separate fol- 
lowed bj^ flooding of the peritoneal cavity with feces. An end of 
exteriorized bowel may retract within the abdomen and leak, an in- 
dwelling rectal or Paul tube may produce pressure necrosis, perfora- 
tion, and free leakage. Intestinal clamps often squeeze bacteria 
through the wall of the bowel. Cancerous tissue is brittle and easily 
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In order to get some operability and mortality figures upon the combined ab- 
dominoperineal operations, I took 100 consecutive cases as they came into the office 
for examination, starting with July 1 of this year and going back. Ten of these 
patients went elsewhere for their operation, possibly because I would not do an opera- 
tion witli a perineal anus. There were 20 cases in which I thought it was impossible 
to remove the growth or where there may have been a metastasis in the liver. That 
left 70 patients who went to the hospital for operation. They were explored. Ten 
patients had liver involvement; 3 were inoperable on account of fixation, so that we 
had 57 completed operations out of the 70 cases. Of the 57 patients there were four 
deaths (7.2 per cent). Of the 4 deaths only two were due to peritonitis. Judging 
from the reactions that I have seen following peritoneal vaccine, I would hate to 
submit 70 patients to the reaction from intraperitoneal vaccination. 

DR. BABCOGEI (closing). — Impressed by Steinberg’s demonstration at our 
Toledo meeting, I returned with samples of his colibactragen which we have used 
in a few cases. One result was particularly gratifying. The bowel in tliis particu- 
lar case had given way and the peritoneal cavity flooded with fecal material. An 
associate who was operating poured the bactragen into tlie cavity and the patient 
recovered without untoward symptoms. 

The one stage proctosigmoidectomy we have described does not sacrifice any 
radical quality. In some ways it is more radical than the conventional operation 
with an abdominal colostomy. 

As to the mortality we have not as yet equaled the splendid record of Dr. Jones. 
Taking all cases it has been about IS per cent, because we have included advanced 
cases with perforation and perirectal infiltration, recurrent cases and especially be- 
cause a technic to insure routinely viable bowel to the pelvic floor was not developed 
early. Eliminating those cases in which septic areas were invaded and those in which 
through technical error the blood supply to a section of the retained sigmoid had 
been arrested, the mortality has been well under 10 per cent, and as a rule the con- 
valescence has been very rapid and surprisingly easy. It is evident, however, if the 
operator fails to free a section of well vascularized sigmoid long enough to reach 
from the pelvic brim to the pelvic floor (12 cm.), he should finish the operation 
with an abdominal colostomy. 

As to the Mikulicz method for the removal of carcinoma near the rectosigmoid 
junction, it is to be remembered that the unstretched rectum alone is 12 to 15 cm. 
long, while the anus measures 3.5 cm. additional. Under traction the pelvic floor 
is raised and the rectum elongated. Therefore, cancer situated about the level of 
the pectineal line after the rectum has been freed, may often be lifted throngli an 
abdominal incision with 5 to 8 cm. distal bowel to spare. Thus we have been 
able to leave a number of these patients with a normal perineal anus. 
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1( is well ro('o;iniz('il that in (iiu'ratinns siilisoquonf tn (lolostoniy tl)o jx^rilonomii 
is not easily intVeleil. 1( has thi‘f<>fore lioen the hop/- ol siirfjjeons flial this innnnnity 
e.ouM he prodtK’od artitieially. Niiniornus att<*in|ils liavo hcen nia<]o to hriri"; a])oiil 
such an immunity, ehiotly hy the intraperifoue.'il injection of hacleria. suspoiiflofl in 
saline stvlnlion. This ]>rocess takes at least two or three weeks and jiroduees a mod- 
erate dejxree of innnnnity hut only afxainsi the type of hiieleria injected. Tt is es- 
sential in this ('(mneetion to understand that the cause of death in peritonitis is the 
absorption of toxins produced hy bacteria while they are within (he peritoneal cavity, 
Tlie bacteria which reach the blood stre.am from the iieritoneal cavity are usmilly 
very quickly di'stroyed, (diieily by ilie fixed phagocytic, cells of tin* reticulo-endothelial 
system. The problem then is to develop some general form of protection which will 
really be etlicient against .all types of bacteria which may i-anse acute peritonitis. 
The iihaoocytie cells of the blond would seem to offer smdi a o,>neraI protection, 
for they are no re.'-pecter of peoens and will di'.-troy om> organism .as well as an- 
other. The ilidicidty has been to tret the jdiaf^ocylii- cells info the i>eritoneal c.avity 
in sufticiently l.arec numbers at the opportune time. 

When dead colon bacilli suspended only in saline solnlion tire injected into the 
{icritoneal cavity, phajrocytic cells are called out but in insunifienl numbers, due to 
the fact that the colon bacilli remain in the peritonetil caivity too short a time. 
However, Steinberfr found (hat virulent, killed, colon bacilli suspended in l.d per 
cent {rnm tratractmth solution were rettiincd much boigi'r in (he peritoneal ctivity 
and Ciiused it to be flooded with hu<re numbers of ^iharjocylic cells over a period of 
some three day.s. This has protected animals ajrainst massive fecal contamination 
of the pt'ritoneal ctwity whiidi was always fattil to (he control animtils. 

This suspension of colon bticilli in }rutn (rajiticanth solution fcolibaclrafren) is 
used in clinical work by spreading; it freely throu"h thi' peritoneal cavity at the 
eml of tin ojiertition in whiidi conttimination is susjiccted. 'riie jihafroc.ytic colls 
arc present in lartre numbers within three hours (hereafter while the infectiiifl or- 
iianisms recpiire some eighteen hours to multiply sufliciently to cause trouble. How- 
ever, loiifi before this most of the bacteria will Imvo been taken up by the ])ha<ro- 
cytes and are Imrmlcss. d’he cell count, of phagocytes in (he jieritoneal cavity will 
.show a minimum of 110,000 jier c.mm. in three hours with a maximum of -liiOjOOO in 
twelve hours. The clinical results in ti considerable number of imses in the hands of 
several pood surpeons have been strikinp and quite convineinp. The earlier prepara- 
tion, piven out for clinictil trial, gave .severe reactions but the material as now pre- 
pared gives very little reaction and acts more quickly. 

DK, THOMAS E. .TONES, Cr.EVKi.ANU, Ohio. — Tliere arc three soriou.s objections 
to Dr. Babcock’s operation; fir.st, (here is danper-of interference with the blood .sup- 
ply; second, if one constantly has to worry about the blood supply, there is a tend- 
ency to the removal of too little tissne; and third, a large raw surface not. jjoriloniz.ed 
is left in the pelvis. 

The chief difficulty from the abdominal colostomy has existed because the surgeon 
has not taken time to instruct the patient in ibs care. In the cases I liave observed 
with perine.al anus on the other hand there has cither been a stricture or too large 
an opening, with prolapse of the mucous membrane. If the latter occurs there is a 
lot of mucous discliarge, which is veiy irritating to the perineal skin and requires the 
patient to wear a perineal pad constantly. Patients who arc constricted frequently 
require dilatation. 

Dr. Babcock .showed a slide of the ilikulicK procedure for rectosignioidal car- 
cinoma. I look upon the rectosigmoid not ns an area or length of bowel, but simpl}' 
tlie point at which the rectum joins the pelvic colon. Tt is certainl}' not two inches 
above the reflection of the peritoneum, and it is impossible to bring that out on the 
abdominal wall and do a Mikulicz operation. 
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five daily injections of antuitrin-S. The flow became scant but irregular spotting 
continued until she was seen on July 27, 1934. She was advised to have a diagnostic 
curettement but delayed until Oct. 16, 1934 (Fig. 1). The spotting continued dur- 
ing that time. When curetted at tliat time the cervix was soft and dilated easily. 
The uterine sound showed the depth of the uterine cavity to be 7 cm. Manipulation 
with the sound induced bleeding. The curette demonstrated a small submucous 
fibroid. Some clots and a small amount of endometrial tissue were removed. Frozen 
sections showed no malignancy but Dr. Hartman reported that the fixed sections 
of the endometrium seemed to be the seat of a very marked papillomatous growth 
which should be considered early or borderline malignancy, because of the variation 
in the size and shape of the cells, and because of the marked activity (Pig. 2). 
IMany of the cells showed clear vesicular nuclei. IMitotic figures were present but not 



flow. The curves drawn on the chart Indicate the interval and amount of iiov. 
dots indicate spottins’. Tins rartieular clia.rt hoffan in November, 

October, 1934. Tlic time of administerlnB medication i.s .sliown. 'Wlille the 
not scicntincally accurate it providc.s .a more accurate record tlian can be oinaim 
from the memory of a patient. IVecedinp: records by tlie were; nearl> noi > 

until Novcml>or. 1933. Tilts was tlie first metrorrhoBia and flic first flow contimmu- 
lonper tlian .“even day.-a 

abundanf. Tiicrc was a great deal of blood but little or no .‘.troina. Radiimi (lo'hl 
mg. hr.) was given. The uterus atrophied. AH discharge ceasial. Thero has hci a 
no further evidence of the presence of malignancy. 

C.tsi: 2. X., a single teacher, fifty-eight years of age, has an important fattiil) 

historv because her mother, one .-ister, and an nnnt died from cancer. Her nn-a- 
.«truations began at fourteen ycar.« of age. The fir.-f period was accomjay.md by 
a convnLi<m. She always had dy.^inenorrhea. The flow was irregtdar with an i 
terval up to five weeks but usually eveiy twentyone days. Ti.e tiow was t>'Ua . 









EAKLY DIAGNOSIS OF CANCER OF THE BODY OF 

THE UTERUS^ 


,T. P. PnATT, I\I.D., Detuoit, ]\Iicn. 

(From the Jirparlmnit of Gi/iH'colofi)/ and Ohstctrios, Jlrnrii Ford Hospital) 

T he ciU'lier tliat caiicor is diagfiioscd llie ni'cater the chance of enre. 

Blecfliii'L^ is recofrJiized as (lie most common symptom of cancer of 
the liody of the ntcrus. ('los{>r observation of tlie character of bleed- 
in<>: at. and aHer the ineiKJpanse by the patient, and moi'c earef'nl 
interpretation <>f the significance of the bleeding by the jiliysician, 
offer an opj)orlnnity for early diagnosis. Two case I'cporls illustrate 
the benefit to be derived from the cooi>eration of the patient and 
physician. A third ease illnsti-ntes tlic association of liyperplasia and 
carcinoma. 

Placing cinjihasis on bleeding does not exclnde the importance of 
other symptoms and examinations. Education of the public through 
the press and by lectures has focused the attention of women on ir- 
regularities of bleeding. An cxplanatioji for nnnsual bleeding is now 
frequoitdy sought where formerly it was a.ssumed to be n part of the 
menopause. This is especially fortunate for the cases of cancer oc- 
curring near the menopause. 


CASE REPOnrs 

C.\sr. y — Mr.c. S. D., forty-foiir yo.'irs o£ ago., wii.s .^^ipllt1y oliese. The family 
history wa.s not important. Tliero was no Iiislory of cancer. She was married but 
had never been pregnant. Her mensfruation.s Jiad been c-ssentially normal with an 
average amount of flo^v occurring .about every twenty-eight days. In May, 1933, 
she came to tlie clinic for a general examination bccau.se .she lia.d hcadache.s, dizzi- 
ness, low back pain, .abdominal dislre.s.s, constipation, and leucorrhca. For se%’cral 
months there had been some irregularity of menstruation Avith a jirolonged interval 
followed by a shortened interval and profuse flow. Correction of anretropia re- 
licA’cd the lie.adachcs. Tlie low b.ack pain was explained by mild arthritis. Tiie 
abdominal distro.ss and constip.ation was accounted for by a functional nervous dis- 
turbance with pylorospasm. Tlie leucorrhca was explained by a slight erosion of the 
cervix. The uterus showed beginning involution and a .snmll fibroid. She Avas giA’cn 
a chart to record the char.acter of her menstruation (Fig.‘ 1). On account of a 
subacute bronchitis and ethmoiditis she aa'us treated in another department for the 
next few months. In [N'ovember, 1933, there AA'as .a profuse flow continuing until 
Jan. 5, 1934. Calcium Avas administered orally Avitli some improvement but the 
flow remained heaAy until she returned Feb. 2, 1934. At that time she received 

‘Read at the Fiftieth Annual Meetingr of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 20 to 22, 1937. 

Photomicrographs prepared and diagnosed by Dr. Frank Hartman, Cliief of 
Laboratories, Henry Ford Hospital. 
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and demonstrated that the blood came from the vagina. On Nov. 25, 1933, vaginal 
examination showed no gross discharge or blood.’ In view of the patient’s family 
history and her demonstration of the blood having come from the vagina, the vaginal 
cavity was washed with normal, salt solution. The sediment from this washing 


Fig. 4. — Photomicrograph, medium power: section from uterine mucosa sliowing 
single uterine gland and carcinoma. The carcinoma is composed of irregular atypical 
alveoli and solid masses of cells. 




p-jp. 5 . — Photomicrograph, medium power; uterine mucosa .show.s 
plastic glands and solid mas-se.s of .'inapl.astlc colls representing undirfcrf ntl.u, 
adenocarcinoma. 


showed many red blood txdls. The .«rimir vagina made it dilliciilt to c.'cainino tlio 
cervix and .she could not tolerate inanipulalion of the cervi.v wiflioiit an ancsthcfic. 
A curcttcmcnt was advised. 

On December 9, the uterus was curetted. The fundus was not enlarged. ' 
bleeding followed dilaCdion of tl.e ce.vix. A .«nutll t.monnt of raaierird was ren.ov.- 






PRATT; EARLY DIAONOSIS OK OANEER OP liODV OI’ UTERUS 


3‘J7 


Fcant pomofiiiios lastinfj only ono day. Menopause occurred at age of forly-oiglit 
years. During the summer of DUE’., she noticed a slight yellowish, irritating dis- 
charge, probably duo to trichomonas infestation, it disappeared promptly after 
taking douches. During the summer of site noticed a few species of blood 

which were assiimed to he from the rectum. .She gave a iiistory of a thrombosed 
Itemorrhoid. Xov. M, lb.'!;!, a routine pelvic e.xamination revealed iiorimil ijivnliition 



Eltr. 2. — riiotomlcrosrapli. modiimi powor: .•-•eclion of uterine muco.«a rcinovo,(l with 
.a curette, .sIiowIuk Irregular atypical glandular alveoli lined by several row.s of large 
columnar cells. Tlic uw.le.i are byper<l\u>iuatlc and tuany of thtau arc undergoing 
mitosis. In addition to tbe tumor, there Is nnieh blood in this section. 



F)g. 3. — Photomicrograph, medium power; .section from uterine mucosa removed 
with curette. Sections show atypical tubular gland.s lined by several rows of high 
columnar epithelium. Individual cells arc large, having hvpcvchromatic nuclei and 
many of them undergoing mitosis. 


of the uteruB, a normal cervix, no vaginitis, and no discharge. In view of the 
hemorrhoids and bleeding, a ])roctoscoi)ic examination was done but nothing foiinil 
c.vcopt tlie hemorrhoids and a small, rectal polyp. She was given local treatment 
for the hemorrhoids. During the following week the patient continued to notice 
slight blood stains on her clothing. The patient made some examinations on herself. 
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Other types of charts might he equally effective. This one (Fig. 1) 
is easily understood by an intelligent patient. Explanation of the 
sample in the upper right hand corner with a statement that the 
dotted lines represent the height of an average amount of floiY enables 
the patient to jiroduce an infoimiative record. The data obtained in 
this manner are more reliable than vague statements hj'' the patient 
according to lier recollection. Keeping the record fixes the attention 
on obtaining accurate data. Many instances are recorded tliat otlier- 
wise would soon he forgotten. Failure to return the chart usually 
means that the record is essentially normal. Review of the chart with 
the patient tends to allay her fears rather than to create fear. 

In the interpretation of irregularities of bleeding during the meno- 
jiausal period, continuous flow whether small or large is particularly 
significant. Continuous flow may be considered a definite indication 
for diagnostic curettement. Irregularity in the interval or amount 
of cyclic flow during the premenopause is common. Transition from 
the cyclic to continuous flow should always arouse suspicion. Ade- 
quate standards for the normal cycles during the premenopausal 
period have not been established, therefore, aberrations of flow are 
difficult to define. Failure of the cyclic nature of the flow cannot be 
considered normal. Hot flushes and other symptoms which establish 
the diagnosis of the menopause do not justify attributing bleeding 
to the menopause and excluding the possibility of the presence of 
malignancy. Cessation of bleeding following the use of calcium or 
antuitrin-S for an.y considerable period is not expected if malignancy 
is the cause. 


The relation of hyperplasia of the endometrium to adenocarcinoma 
of the body of the uterus is often difficult to determine. Bleeding is a 
.symptom common to both lesions. TJie frequent occurrence of abnor- 
mal bleeding near the menopause complicates the clinical diagnosis 
and demands an explanation. The most experienced pathologists find 
difficidty in classifying the bordeidine eases. Whether both lesions 
exist in the same uterus is controversial. Reports in the literature 
vary from a high percentage (Novak) to none (Burch). Definition oi 
what constitutes hypei’plasia explains some of the differences ol 
opinion concerning the relation of hyperplasia of the cndoinetrinm to 
cancer. 


Novak aii'i Vui nn-irweJ Jg.Sl.'J aj/re'iDwii? of ondoiiK.'lriuin aaioiig wliidi 
fomal sot llyI^rr[lla^ins aial 101 a<l<nio--:m:Iiiotiiata. Ainon'r (li<* 801 vasc.s I f 
• ‘.•vid.'iicr of proliferative loiitlciK-ics rvliir-li may oven .simulate eaneer." In fO of 
(he .SOI liyperpla.'-ia found lonir after the inen<ipan.‘=e. ttoe-visOin- hyi''-r- 

d-isia wa*^ found in ‘J'l of the lot a<ieno«-ar.-inoiiiafa. They nini)il!iiii tlml ti"' 
.Sstenre and relative exce.- of e.'^trone i,redi.«=po<e (o e.am-er. 
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Avith (lie curette. Micropoopic exmuination of (lie inn’('ttinf;.s showed uumorous 
atypical gland.s separated by a very small amount, of stroma (Fig. 3). The glands 
varied in si?,e. The cells were large and irregular with numerous mitotic, figurc.s. 
The lining cells were more than two -layers thick in jdaces. The stroma showed 
some intiltration, and in some places the cells were grouped in solid mupse.s but 
in general, an alveolar arrangement wa.s nmintained (Fig. B). The diagnosis w.as 
adenocarcinoma of the fundus, Type Jl. Fadium (ti.dflt) mg. hr.) was ajiplied. On 
.Tan. 3.1, Itt.'!}, hysterectomy was performed. The endometrium .showed degenerative 
changes in response to the radiotherapy. In 3'''ebruary, deep x-ray therapy w.as 
given. There has been no evidence of return of the growth. 

Cask — Mrs. M. 31., aged .sixty-live years, passed the menopause at the age of 
fifty-two years. Her complaint, on admission, was vagimil bleeding. After the 
sudden cessation of menstruation at the age of fifty-two, there had been no further 
bleeding until the age of si.xly-four. During tlial year .she had experienced .spotting. 
3'\)r three weeks prior to admission, she had continuous flow with two severe licmor- 



Fipr. 6. — Photomicropr.'ipli, metliuin power: .section from uterine mucosa siiow.s 
cystic glands lined by low columnar epithelium, and in one In.stancc containing pink 
staining debri.s. In addition there are Iryperplastic glands which arc relatively small 
and lined by several row.s of liigli columnar epithelium. 

rliages. During this time there was an a.ssoeiatcd vaginal discharge. A prcopenitivc 
diagnosis of carcinoma of the fundus was made from the history and the enlarge- 
ment of the fundus. Hysterectomy was performed and the diagnosis confirmed. 
Pliotomicrographs showed typical anaplastic adenocarcinoma (Pig. 4), transitional 
areas of hyperplasia of tlie endometrium (Fig. 5), and hyperplasia in an atrophic 
endometrium (Pig. G). 

DISCUSSION 

The value of a graphie recoi-d of menstrual irregularity during the 
menopause is illustrated liy Case 1. The record was requested as a 
part of a study to determine the normal limits of irregularities of flow 
during the premeuopause aud through the menopause. At the time 
the chart was started, there was no suspicion of malignancy and prob- 
ably one existed, since the specimen obtained later showed a very 
early malignancy. 
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frequent association of two or more of tliebe conditions necessitates 
consideration of all of them in each ease observed. Any bleeding 
after the menopause should be regarded as malignant in origin, until 
proved otherwise. Before the menopause, t^e indications are not so 
well defined but metrorrhagia is particularly significant. 

’ Late menopause is empliasized bj- Crossen and Hobbs for its frequent occurrence 
preceding adenocarcinoma of the fundus. Of 56 chses of adenocarcinoma, GO per 
cent of the patients passed the menopause at lift)' or later, wdiile only 15 per cent 
of the normal patients had a menopause as late as fifty. In their series, therefore, 
the incidence of late menopause in cases of adenocarcinoma of the fundus was about 
four times as high as in the normal cases. Thc}' were not able to obtain satisfactory 
statistics regarding the frequency of adenocarcinoma in late menopause. Neverthe- 
less, they maintain that late menopause is a warning of a tendency to malignancy. 

In reviewing 71 cases of adenocarcinoma of the body of the uterus, 
I found 40 (56 per cent) postmenopausal. The time elapsing between 
the menopause and the appearance of carcinoma varied from two to 
twenty-eight years with an average of thirteen years. Among the 40 
postmenopausal carcinomas, the age of cessation of flow was earlier 
than fifty 3 ’’ears in 23 eases or 57 per cent, and later than fifty y^ears 
in 17 cases or 42 per cent. The average age of the menopause was 
47.8 3 'ears. In this small group, the late occurrence of the menopause 
bears no significant relation to the incidence of carcinoma. 

When eurettement for diagnosis is indicated, two things should be 
emphasized. First, the procedure should be thorough in order not to 
miss an earlj’' lesion. Second, frozen sections of suspicious pieces of 
tissue are inadequate (Case 1). All of the material obtained should 
be collected and enough sections cut to insui’e inspection of all frag- 
ments of tlie curettings. 

Improvement in the cure of carcinoma depends largely on the edu- 
cation of the laity. The physician cannot diagnose until the patient 
seeks his advice. Much has been accomplished by inducing women to 
report for periodic examinations. Intei’est has been stimulated in ir- 
regular bleeding. The graphic chart presented here is another means 
of increasing this interest and obtaining the cooperation of the pa- 
tient. Furthermore, the eliart improves the accurae.v of tlie record 
and facilitates the interpretation of the bleeding. 

SU.MlWAUy 

1. Bleeding is the most commoji .s.vmptoin of adenocarcinoma of the 
bodv of the uterus, having been present in every one of our 7.1 casc.s. 

2 Three case reports illustrate: the importance of irregular pre- 
menstrual bleeding; the .significance of po.sfmenopan.sal microscopic 
bleeding; and the assoc-iation of adenocarcinoma and hyperplasia. 
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111 ri*vi(!\vinir r)!)-! sjHM'inioiis (tf liy[>(‘r{>l!ii'i!i, I’iiyiH* found ,1.'! candnoinutii. In •UM! 
pioiiuMiojiiuiHul liypcrj'hisias lio found 8 caroiiionuis (].(> per cent), with only 1 
eervienl enreinoinu (0.‘J jhm- cenf). In .'fS jtnpfnienojKiUKul IiyperplnpiriK there were 
4 enreinonuis of the fundus (.11 per cent). 

In 3r)2 eases of adenoeureinoiun, Taylor found 35 with definite hisfolofiic evidence 
of an associated hyperplastie condition of some tyiie, luit he Ijelicves that one cannot 
speak in terms of percentages, since ii is obvious tliat many cases arc so advanced 
that possible benign jueexistent lesions have been conipleloly dis])laced by carcinoma. 
In his series, lie noted 5 instances of diflnse endometrial hyperplasia associated with 
carcinoma. 

Opinions {lifiVr (•(incorning llio nssocialion of myoma and adenofiar- 
einoma of the iilm-us. 1u gonora], ('areinoma is found more froqnontly 
in llic myomalons Ilian in the normal nlenis. 

Ocsterlin and f’ron cite some of the cases reported in tlie literatnri*. Among tlieir 
own I'ases. they found in 17,0.‘!0 tissue examinations that o.'ll or per cent, concerned 
myoma. Fiindal canci'r and myoma were found together in 30 cases or 3.0 per cent 
of all myomas. Tlie 30 cases repre.=enfed 25 per cent of the fiindal cancers, Com- 
jiared with fundal cancer, tliey found myoma associated witli cervical cancer in only 
0.39 per cent. 

The presence of myoma in a ulcrus offers some difficnliy in exclud- 
ing a diagnosis of carcinoma. Bleeding resulting from preexisting 
myoma may mask the spnploms of carcinoma. The myoma juay 
ohsiruet the uterine cavity to make a thorough curettement difficult 
or impo.ssible. The absence of eai'cinoma in tlie eurettings should not 
be taken as final proof that carcinoma is not present. 

The occurrence of carcinoma in endometrial polyps has been fre- 
cpiently reported. Bleeding is a common symptom of uterine polyps. 
Benign and malignant polyps may exist in the same uterus. RemoA'al 
of a single polyp .should be followed by a thorough curettement to 
exclude other polyps. 

Bleeding is the most common .symptom of adenocarcinoma of the 
bodj' of the uterus. Review of the clinical records of 71 cases indi- 
cated the presence of bleeding, varying from mici-oscopic to gross in 
every one of them. The character of the bleeding differs in the pre- 
and postmenopausal patients. 

In a review of the literature, AVittenbourg and Zlatniann found that the incidence 
of postmenopausal bleeding due to cancer ranged from 20 to 92 per cent. In their 
own case.s, 43 per cent was due to cancer of the uterus or ovary, wliile only 7 per 
cent was duo to benign tumors. Of 1,797 cases of uterine hemorrhage occurring 
before, at, or after the menopause, Norris reported 20 per cent .duo to malignant 
tumors. Of the postmenopausal hemorrhages, 52.9 per cent were due to cancer. 

The amount of the bleeding is not an accurate indicator of the ex- 
tent of the lesion. Case 2 shows the importance of obsertang micro- 
scopic bleeding. The common causes of bleeding during the cancer 
age, besides carcinoma, are mjmmas, hyperplasia and piolyps. The 
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taking place. Another patient n-as convinced that a profuse lieniori-liago camp 
from the vagina vhcn really it had come from the bladder, due to an essential 
hemorrhage of the kidney. 

-Diagnostic curettage with microscopic examination of the fragments may prove 
misleading. At the present time two such cases are in my wards. One had had 
a recent curettage by another surgeon and had been assured tliat tlio patliologic 
examination showed nothing dangerous. Her symptoms were so suggestive of 
corpus cancer that I removed her uterus which showed a well-marked malignancy 
of the fundus. In this case either the previous curetting had not been thorough 
or the interpretation of the sections had been faulty. In the other patient, uterine 
bleeding at the age of sixty-four years was the oiily symptom, and pelvic and ab- 
dominal examination showed nothing abnormal. Thorough curetting of the small 
atT’ophic uterus produced insufficient tis.suc for microscopic diagnosis. Continued 
bleeding led to an exploratory section which revealed a widespread abdominal 
carcinosis with secondary nodules in the liver and extensive involvement of the 
omentum. A small secondary growth involved one tube and mesosalpinx, and this 
was evidentlj’ the source of the bleeding into the uterus which showed no involve- 
ment itself. Exploratory operation would therefore seem justified in continued 
postmenopausal bleeding, even if pelvic examination is negative and a diagnostic 
curettage shows no certain malignancy. 


DR. JAhlES E. DAVIS, Ann Annon, Micii. — In cases where there is good rea- 
son to suspect malignancy a special request should be made to the pathologist to 
block all of the curettings and to cut sections from many different levels of the 
block. It is also important for the clinician to know that the curettings reprc-scnt 
all of the uterine mucosa, otherwise he is not justified in judging that the pathol- 
ogist has failed to make a positive diagnosis. 


DR. ITRDIL S. COUNSEDDER, RocnE.STKR, IMinn.— T here were 150,000 pa- 
tients who died of carcinoma in the registration area of the United States during 
1935. Of this number, 82,000 were women and 50 per cent of the women died of 
carcinoma of the female generative tract. This disease is increasing at such a rate 
that we must give more consideration to the signs and symi>toms of malignancy 
of the generative tract in women. 

I have yet to see a carcinoma of the fundus in which there was not a failure 
or inactivity of the corpus lutcum. I am certain that carcinoma of the fundus 
is definitely connected with the physiologic chemistT-y of the corpus lufciirn. If 
it occurs before the menopause it affects the woman who has a very irregular 
menstruiition, which is the residt of ovarian dysfunction. 

No one has said whether the tre.-itment .should consist of roentgen thcrap.'. 
radium therapy, or operation. Per.«onally, I feel that inasmuch as 95 jicr cent of 
the carcinomas of the fundus grow very .slowly ami therefore are resistant to 
radium, and since l■a^cin()Ulat!l of the fundus resjjond especially well to siirgii'al 
treatment, they should be treated by total hysterectomy. 


DR. ^NfORTIMER N. IIYAHS. Nr.w York Titv. — 1 would like to ask the cssayiJ 
if he has had any experience with utero.salpingograidiy as an ai'l in the diagnosis 
of carlv carcinoma of the fundus of the uterus. It has been our custom at tfa 
New York Postgraduate Ilosjutal to use the seri.-il or fractional method of h>.- 
terography. This method consists es-ientially of suci-essive injections of - c.c. each 
of a contrast mwlium witli x-ray exposures after eaefi injection ttntil " 

30 c.c. has been reached. Tiie lumen of the uterine eavity .-ind the Pallnpian tu -• -< 
is gradually outlined, and any defee! in contour delineated stej. l.y steji. 

This method is partieularly valuable in tl.e di.-iguosis of oli-ciir.- uterine con- 
ditions in women between thiity-fiv.- and forty-eigbt years of age. v.bo 
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•S. A ciiiirl is pres(Mi1o(l wliicli siiimiljitos llio. inl.crosl of tlie pnlicnl 
ill blending, providos n [iraidiie reoord, .and .aids in ilie intcvprcl.ation 
of preinensinial blcodiiifj. 

4. Exaniinnlion of a siiifrlc fragaucnl of tissue is inadequate. Sec- 
tions from all the onrcttinfxs sbonld be studied. 

0. Early diafinosis of adenoeuveiuoina of the body of the uterus 
depends upon tbe education of the laity to observe and report, .all 
irregularities of premenoiiansal bleeding and all postmenopausal 
bleeding, 

l{i;Ki:t{K.XOF.R 


Cios.-irii, If. .7.. mul JIoUk, ,7. i:.: .1, :Mi^soun ^r. ,\. :\2: .aoi, man. Norris', C. 
liitcrnnt. Cl'ni. 1: ISi!, man. Nornl', K.. iiud Yni. K.: Am. .T. Oit.sr. & CiY.vnc. 32: 
OT-l, mao. Ocstrrlin. T:. .7.. oiul Cron. H. S.: .\M. .1. Oa.ST. & Gy.six'. 29: ]70, man. 
Paynr, F. L.: In press. IVittcnhourf), H'., iin<l Zlolwinm, A.: Kov. fraiiQ. ilo gynec. 
ct d’obst. 30: 1026, 1935. , . 

DISCUSSIOX 


DP. XATIIAN r. SEAP.S SYKACe.sr., K. Y.— -In the piitliologic Inbortilory at 
the Syracuse Aloinorial Hospital, all ciurllings are “put tlirougli,” there being 
at times as many as ten or twelve blocks. I never feel confulent in frozen sec- 
tions of uterine cnretting.s. Ifor example, T was asked to make a frozen section 
of curetting.s on a ](atient about to liave an interposition ojioration. I picked sev- 
eral pieces wliicii when cut showed l)onign hyperplasia, rernmnent .sections showed 
.a definite adenocarcinoma accomjianying the hyj)crplasia. When these slides were 
examined twenty-four hour.s after operation, the ]>atient had already had the 
interposition operation done. 

The que.stion of re.spon.sibility in the early recognition of cancer is pertinent. Wc 
have criticized the public for not ajipcaring early. We must also criticize a good 
many members of our profession for not giving the patient a thorough and com- 
plete study when she does appear. 

DP. W. A. SCOTT, TonoNTO, Canada. — F our cases have been encountered in a 
study of our carcinoma cases that cmjihasize a point not mentioned this morning. 
These patients had all been submitted to previous diagnostic curettage, one five 
years before, all of them more than one year before. Wc feel that in each this 
previous curettage was done very thoroughly. Subsequently each patient again 
developed irregular bleeding. Having been submitted to diagnostic curettage once 
and told that they did not have carcinoma, the 8ymx)toms were neglected with the 
onset of the next bleeding. 

The members of this society know what is meant by thorough curettage, but 
the general practitioner sometimes docs not. We know that carcinoma begins 
in the cornua of the uterus sometimes and that is the most difficult point from 
which to obtain a specimen. We are entirely against any such thing as aspira- 
tion for a .diagnosis of fundal carcinoma. Although a frozen section may be of 
use, if it is positive, it is of very little use if it is negative, and wc feel that all 
of the curettings should be examined in paraffin sections and done very carefully. 

DP. WILLIAhl H. WEIP., Cleveland, Ohio.- — In cases of postmenopausal bleed- 
ing, it is very necessary to determine that the source of the bleeding is actually' the 
uterus. One patient of mine had to be seen several times before it coidd be shown 
that the occasional hemorrhage came from a pinpoint opening in the prolapsed 
urethral mucosa, so small that it could not be seen unless the bleeding was actually 
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caTciiiomata of the uterus and 47 were primary and 60 recurrent can- 
cers. Among- the primary eareiiioniata, 10 were in the body and 37 
ill the cervix, and among the latter 6 were stump cancers, i.e., about 
16 per cent. Thirteen of the primary cancers, namely all the corpus 
cancers and a few cervix carcinomata, were treated either ivitli radium 
or with radium and Roentgen rays, and 34 primary cervix cancers 
were treated with 800 K.Y. Roentgen rays without the addition of 
any other form of radiation. These 34 cases form the basis of this 
report and discussion. 


THE ACTION OP 800 K.V. ROENTGEN RAYS ON CARCINOLIA CELLS 

The cellular changes produced in carcinomas depend to a great ex- 
tent on the Roentgen raj'" dose ajiplied at or in the tumor. The dose 
may he determined from measurements of the distribution of radiation 


Flaw 20 cn.2 



PiPT. 1. — Aj Ab.sorption graph in center of Oeld. B, Ab.sorptlon graph 10 cm. 
from center of fleUl. One may .say that the intensities at tlie periplier.v of tlie neld sio 
rougiil.v S per cent lower than in tlie center until a depth of 15 cm. Is readied wlicii 
tlie Intensities form a straigiit lino. 


intensities in a phantom. Tlie latter was constructed of balcelilc m 
such a way that the hoi-izontal area was always 30 cm. square, but 
the vertical area could be changed to any desired auteroposlcrioi- 


diameter. In pelvic tumors the anteroposterior diameter iras 22 cm. 
in more than 90 per cent of the female patients and 20 cm. or lc.ss in 
about 75 per cent of patients. 

The graph shown in Fig. 1 was drawn from such measurements. 
Such a graph enables one to ealculate the intensities attained in 
pelvis with radiations applied through two or more ports of entry. 
For pelves having an anteroposterior diameter of 21 cm. or less two 
fields arc used. Should the anterofiostcrior diameter he 25 cm. or more 
three or four fields arc given. The axis of the hearns is kept at mi 
angle of .‘10° from the anteropo.sterim- axis. Tlnf patient is mainta/ned 
in Uiis position by the u.se of rubber bags filled with .sand. 
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no phv,«i(;al lin(lin.ffs to jici'onnt for irr«‘p:iil:ir v!if,oniil lilociliiifj. The filling tlofoct 
of the suhimicons ntorine tihroiil, the uterine ]tolyp, tin', irreguhirity of the hyper- 
trophic endoiuctriuni, the ilcvreasod deiiKify of the intranuirnl fibroid and the 
(Tatorlike formation in eareinonia of the fundns can usually be well defined. 

OT?. WILLAKD K. COOKE, 0.\iai;ston-. Tdxa.s. — 1 shoidd like to eall attention 
to the relation betwc'eu uterine polyjis and eareinonia. ('('rvieal polyps are of 
relatively little imjiortauee as the .site of luulignaut ehange, and we have, in fact, 
only one spi'<‘imeu of thi.s type. On the other hand, malignant ehaiige in ndatively 
common in jiolyps arising from the endometrium. 

The groat danger in the j>afhologie diagnosis of absoneo of malignancy from 
fragments of sueh.]iolyps lies in the fact that, most of the material for biopsy is 
obtained from the perijihery of the growth: whereas tin' jwimary development of 
malignancy usually occurs in the ]iedieb* or the bast,' of the polypoid mass. This 
is rarely obtained by ordinary bioi'sy technic. 

BR. I’llATT (closing'!. — The juobleiu of adenocarcinoma of the fundus is alto- 
gether too broad to be eonsidmed ris :t wludi*. 1 wanted simply to emiilmsize bleed- 
ing a.s a sign whioh should always la* explained, ;md the necessity of getting the 
cooperation of the jihysician .and the patimit. 

Diagnosis in borderline eases of adeiiocJircinoma and hyperjilnsia may be very 
difficult, as Dr. Soars has pointed out. A doubtful case .«hould be submitted to ii 
jury of throe which includes .a ■jiathologist and the operator. 

Dr. Counsellor has taken ;i position in reference to the eorpus lutciim tluit can 
bo partly substantiated. Inasmncli as a majority of adonocandnomas of the fundus 
oconir itftor tlio menopause, tlaue would be natural faihire of llie corpus lulcum as 
well as many other tissues. 

Uterosaliiiugogriipliy is undoubtedly useful. 


CLINICAL OBSElIALVa'IONS ON THE 'J’EEAT.AIENT OF PEIMARY 
CARCINOAIATA OF THE CERVIX AYITII 800 K.V. 
ROENTGEN RAYS^' 


IlBXRy ScirynTZ, IM.D., Hkuijert E. SciiAriTZ, IM.D., and 
J. F. Siiekiian, M.D., Chicago, Iee. 

{From the Depart 7ncit1/f of Gynccolopi/ (nid Ohsictries, and Fatliolof/;/, of ilw 
Loyola University School of Medicine and Mercy Hospital) 

' I ^IIE tveatiiient of earcinoinala of tlie uterus tvitli Roentgen raj^s in 
tlie region of 800 K.V. inaxininm was begun May 1, 1933. 33ioug]i 
tbe five-year survival rate cannot as yet be given, a report on (1) tlie 
action of tbe 800 K.AC Roentgen rays on tbe carcinoma cells; (2) the 
reaction of tbe patient to the irradiation; (3) tbe changes produced 
in the skin and mneons membranes exposed to Roentgen rays; and 
(4) the three- and four-year survival rate of the primai'y carcinomas 
treated from i\Iay 1, 1933 to Dec. 1, 1934, would be of interest. 

During this jieriod, 873 patients with malignant diseases were ad- 
mitted to tbe Radiation Institute. One Inindred and seven cases ivere 

“Read at the Fiftieth Annual Meeting: of the American A.ssociation of Ob.stetricians, 
Gynecolog-ists and Abdominal Surgreons. Hot Springs, Va., .Sept. 20 to 22, 1937. 
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Pig-. 2. — Squamous cell carcinoma (Grade II) before irradiation. 



Klg. :i. — Tumor. illustr;it«’il in Fig. 2. after a tumor (io5i! of about JOtiO r- 
backscatter b.ad been given In the mldiie-lvls. Stvelling of oytoida.’^ni and l ur 

jiredoniinating features. MaKnlflcation .‘■•■•irne /ik fn Fig. i. 
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Table I shows such a eabnilalion for two fields. 

The action of the Roentg-cn ray on Ihc cellular components of the 
cervix is illnslratcd by the microscopic exaniinafion of tis.snes removed 
by biop.sy. TIic first mieropJiolo^rapb, Piy. 2, was obtained from tis- 
sue before the commeneement of treatment, on July 1, 3037. 


TAnau I. Tnn Di-stkihotion or CAi.et:i.ATf;i) ,lXTi;N'.siTn;.s i’coM 2 I'’iki.I).s EArii 20 
so. CM. i.N A Pki.vi.s With an Anti:i:<i!'<isti;!:i<ii: PiAMirri;r. or 20 ( m. 


nr.i’Tir ix 
(\\r. 

0 

114.3 

121.3 

114.3 


93 -f 21.;! 

100 21.3 

93 + 21.3 

5 

100.0 

110.0 

lOG.G 


72.5 1- 34.1 

70.55 -f 30.5 

72.5 -k 34.1 

10 

91.0 

110.0 

94.0 


‘i i *f- *1 / *«J 

54.50 -k 54.50 

47.3 -k 47.3 

15 

100.0 

110.0 

100.0 


31.1 + 72.5 

30.3 4- 79.50 

34.1 -k 72.5 

20 

114.3 

121.3 

114.3 


21,3 -f 93.0 

21.3 -k 100 

21.3 -k 93,0 


Fatholofiw Hcport . — Siicots of tumor cpilliolial colls wore .Kopanited by a .stroma 
which was lc.«s abundant tiian tlic opitheliuin. Tiio stroma consi.«ted of ribrobhist.s, 
collagen, and cai»illarics, and its components wore difllcult to define due to 
massive infiltration by lymphocytes and jdasma cells. Both the epithelium and 
stroma .showed numerous eosinophiles. The epitlielial cells wore of moderate size 
with nuclei of moderate size. The latter were roughly oval or elliptical iu the 
central portions of the sheets, more columnar and elongated near the stroma. In an 
occasional column of cells most of the nuclei were elongated. In structure, the 
nuclei were rather open, knots of chromatin and occa.sionally a nuccolus being 
prominently defined. The cell boundaries in areas were difiicult to define. The 
cytoplasm was for the mo.st jjart homogeneou.«ly basophilic. Afifoses averaged ,1.7 
per oil immersion field (x900). (Range 4-0 in twenty fields.) Some of the mito.ses 
wore abnormal in form. In some areas the elements of the stroma were separated 
by clear spaces. Here the tumor cells were .swollen, showing vacuolated cyptoplasm 
and large ve.sicular nuclei. The cell and nuclear boundaries were at times poorly 
defined. Ko pearls or keratoliyalin granules were noted. 

Diagnosis: squamous cell carcinoma (Grade II). 

The second micropliotograpli (Pig. 3) was obtained from a biopsy taken July 
15, 1937 after five fraction treatments, each approximately 425 r. with backscattcr, 
had been given. Therefore, the raidpelvic dose attained was appro-ximately 1125 r. 

Pathologic Peport . — There was moderate swelling of the tumor epithelial cells, 
the swelling predominating in their cytoplasm which for the most part was finely 
vacuolated. There Ava.s onlj- moderate swelling of the nuclei. The latter were 
more vesicular and the chromatin masses and nucleoli were more pronounced than in 
the previous biopsy. There were numerous coarse vacuoles between the cells. The 
mitoses were fewer in number, average 0.4 per oil immersion field (x900). (Range 
2-0 in 20 fields.) Tiio.«e .seen were abnormal. One monaster showed clumps of 
chromatin near distal ends of spindle in addition to normal arrangement of 
chromosomes at its erjuator. There was swelling of the vascular endothelium and 
a looser structure to the stroma. Many of the polymorphonuclears were pyknotic; 
the structure of the plasma cells in the stroma was better defined and these cells 
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seemed sligliUy Itu-gov limn in the previous section. A strip of noncoiiiifiecl .stnilifiptl 
squamous epitliclium appeared in this section. The cytoidasm of the cells in the 
Malpighian layer was slightly swollen. Many of the nuclei were pyknotic, a vacuole 
in apposition representing the original size of tlie nucleus. Prickles Avere rrell defined. 
In one area there was vesicle formation in the Malpighian layer. 

Another five fraction treatment was given, the midpelvic Eoentgen dose being 
approximately 2250 r. The biopsy report following tliis treatment was: No tumor 
was present. Specimen consisted of fragments of normal cervical tissue and blood 
clot. 

On July 30, 1937 following the application of another five fraction treatments 
and a midpelvic Roentgen dose of about 3375 r., the examination of tissue showed 
the absence of all tumor tissue (.see Figs. 4 and 5). 

PathoJogic Pcport . — No definite tumor was noted. The specimen consisted of 
mucus, masses of neutrophiles, and minute strips of stratified squamous epithelium. 
This epithelium was definiteh’’ not cancerous and was arranged in the 07'dinary layers. 



Kin. G. — Radi.ation cliange.s In noncancerou.s ejrltlieliuni of '-■c'wi.x after k ' [.j, 
•12ri0 r. b:i(l been applied to niidpcivis. Di.sappoarance of nio.st of epltbclml < j 

thin layer of fibrin and neutropblles coverinfr denuded area. Uy'q'ritz.i 
arteriolar walls. Prollfenition of internal flbrobla.st.s. .Same niacniilcation. 

In this epithelium moder.atc sAvclIiug of the cytoplasm and nuclei witli a.icuoIcs 
in colls and between cells rvas noted. Prickles were still present. Hyaline globii (S 
represented remains of some of tlio.^e cells. In portion.- of the epitlieliutiu nuni'r'’'’- 
large vacuoles filled with noulropbiles were noted. There were no mitose.s (•‘■cc 

Figs. 4 and 5). . 

A biopsy taken on Aug. 0, 1937 at the completion of the Roentgen treatment, am 
seen in Fig. 9, .showed tlie changes accompanying a radiation epitlielitiH with p.M-m 
membrane formation. The midpelvic dose applied rva.s Jiboiit 4.700 r. with bael:.”call< r- 
The recuperation rate of the normal ti.'^sue.s was about 15 i)er cent for each tre.u- 
ment following the tliird fraction and has not been subtracted. 

-No tumor noted. Mucli of tin- tissue now consisted m e 

ivas fibscat, tdifin 


Pathologic Peport 


fdwomu-cular layer of tlie cervix. In place.- the epitlmbum fvas absent. ‘ 

neutropbile.s forming a tiun strip over fbe denuded ti.--ues. 'Dicre w.as 
hvalinLition in the muscle here and an oblitcral.ng eadarfcr«t.s. h r 
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Fip. -1. — lifuli.'Uioii cliiuiKt's Jiftor a 2000 r. tumor doso In midpolvls to the now non- 
cancerous epithelium of cervix. SwellInK’ and vainiollzation of cells of prickle cell 
layer. Xuclel pyknotic nr entirely ab.«ent. Kamo macTilllcatlon. 



change.? in noncanceron.s cervical epithelium after 3000 r. had 
Been applied in midpelvks. Do.squaniation of supeiflcial cell.?. Minute intraepithelial 
pustules. Ballooning” of free end of one cell. Same magnification. 
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Fiff. 8. — Tumor, illustrated in Fig. 7 after intensive iri-adiation. Magniileation same 
as in Pig, 7. Marked .swelling of tumor cells. Nuclei .sliow pj-knoses, kar.vc>n!ie.\i.« 
and karyolysis. Degenerated pearls with foreign body giant cells in appo.sitlon. 


Fig. 



fi ^Micro.'^copic field adjacent t<> area .uliov.n in Fig. h. 

t'.vception thiit giant cells are laclcing. 


.s:i!iiilar fcr.tmes witii 
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opitlic.lunu still persisted, tlic chnnpes were similar to llioso described for biopsy 
4 (Figs. 4 and o) bat rather more i)ro»ioiiiK>ed. In places tho epithelial cells 
had lost their nuclei, .staining ]m1e blue, bnllooiiiiig out. from the basement mem- 
brane, the .superficial layers of the epithelium being ab.senl. .Elsewhere there was 
considerable edema in the lower layers of the oj)itholium and in the subcpithclial 
tissues. Neutrophilic infiltration here was noted both in the epithelium and in 
the tissues beneath it. 

A biopsy of tissue removed Aug. b, 1IK17 con.Msted of mucus, masses of ncutro- 
phile.s, occasional minute strips of a columnar epithelium, and small fragments 
of the hyalinized fibromuscular layer of the cervix. No tumor noted. 

It is evident that the finding of (‘oni]rlelely degcncfated careinoina 
cells albeit a coniplele absence of tninor cells .should not be interpreted 
as a cure bnf as an instance of the profound effect of the 800 K.V. 



Fig. 7. — Epidermoid carcinoma before inten.sive Irradiation. Sqiiamou.s cells and pearls 
depicted. An inadequate radiation lind been given clsewliere. 

lloentgen rays in a deeply-seated cervix cancer. The steps in the de- 
generation in a serial number of biopsies mtiy differ, btit the slides show 
decided evidences of an alino.st gcneraliKed degeneration in the tumor 
mass. Snell changes may be seen in simple inflammatoiy processes, but 
then they are never as generalized and abundant as in malignant 
tumors. 

Photomicrographs of a radiated epidermoid carcinoma are also in- 
troduced here, because of the obviously marked histologic changes 
shoAvn in them. 

The first (see Pig. 7) represents the tumor before intensive radiation therapy. 
Pigs. 8 and 9 are from the same tumor after intensive radiation. Tlie marked swell- 
ing of the cytoplasm and nuclei of the tumor cells is well shown. Marked 
vacuolization of the cytoplasm, karyorrhexis, pyknosis, and disappearance of many 
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and tanning: persisted for another one or tM-o months. Tlie iinal result 
is recovciy ad integrum Avithi}i about four to six montlis. 

The radiation dermatitis causes burning and itching, and if bleb 
formation ensues, it causes secretion. The application of pure lard, 
Dodd^s lotion, Edisoii ointment, and veracol* ointment are used in 
sequence as the intensity of th.e changes increases. 

. Radiation mucositis of the urinary bladder causes frequent and 
burning urinations which re.spond to sodium or lithium benzoate. 
Radiation proctitis produces frequent and watery defecations. A bland 
diet, the administration of large doses of bismuth .subtauuate, resub- 
limed resorcin, sodium or zinc sulfocarbolate and finally pulverized 
extract of opium are recommended. The radiation vulvitis responds 
well to applications of zinc ointment. 

Latent reactions in the skin or mucosae were not seen if the radia- 
tion doses were not increased or repeated. A few instances of inter- 
mittent attacks of diarrhea Avere observed. Persistency in a bland 
diet would prcA'ent the diarrhea. 

THE CHANGES IN THE BLOOD. 

The changes in the blood wei*e studied by H. L. Schmitz, The 
eiythroeyte count, hemoglobin iiercentage, ]eucoc.yte and differential 
counts have been determined routinely before the beginning of treat- 
ment and after the fifth, tenth, fourteenth, eighteenth, and twentieth 
treatments. Significant decreases in the erythrocyte count of 300,000 
or more occurred only in ten of 60 cases, and were practically ahvays 
associated Avith far-advanced malignant disease. In six instances there 
Avas a definite increase in the number of eiythrocytes during the course 
of treatment. The I'emaining cases shoAved no significant changes. 

Changes in the eiythrocyte count AAmre usualh* but not ahvays ac- 
conqmnied by a correspojidijig change in the percentage of hemo- 
globin. In three eases, the hemoglobin percentage fell 10 to 15 points 
without any decrease in the erytliroeytc count. 

Changes in the leucocyte count occurred more frequently and Avere 
more pronounced than the changes in the erythrocyte count or hemo- 
globin. The leucocAde count dropped to or beloAV 4,000 in 21 cases. 
In 1.9 of these cases, the leueopenia aa'OS A-^eiy transient and the differ- 
ential counts remained normal. Only tA\m instances of stubborn leuco- 
penia Avere obseiwed, and these Avere both associated Avifh multiple 
metastases to the bones. 


JIHSULT.S or TREAT.ME.VT 

The 34 primary cases of carcinoma of the uicnis Avcrc arranged 
according to the anatomical extent of the growtli, namely in four 
clinical Groups, as: used in the Clinic since 1939. Clinical Group I 

j-r < •■nt ijil-vturi? of extract of ri!o‘‘ votit Oi fntl5 


'A’fntcril oirilnunt i‘< a U> P'l 


bas'-. 
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nuclei are also notetl. In a<l(lition the epinielial jtearls sliow dogenpral ion clianges. 
Tlioir nuclei ilisap])ear and the Uei!Hiui7.ed reiuunuts ael as forcipn bodies, i'orcifin 
body pant cells arisin}' in upimsilioii 1o lliciii (see Fig. S). The luagnificalion 
in all the plintounerogra]dis in this pajier is (he sauu': x .'100. 

These investigations tvill he eonlinned sind tlie anthovs hope to re- 
port, the results at a fninre time. 

Radiation reactions consist, of; (1) tlie constitntional or general' 
reactions termed radiation sickness; (2) the etirly and late reactions 
in the skin and ticcessihle mneons memhranes of the ))clvic organs sneh 
as the nrinary hladder, the vagina and Die recinm lying tvithin the 
radiation beams ; (3) the action on the hlood eonstitnents chiefly the 
red and white hlood eorpnscles and the homoglohin ; (4) the latent 
resnlts of treatment on the uterine cancer. 


THE SVST1:MIC EKArvj'lOX.S 

The constitntional reactions were, negligihle with the. technique of 
application of SOfl K.V. Roentgen rays evolved in the institute. The 
patient with an anteroposterior diameter of 2-1 cm. or less was treated 
through two fields 15 cm. wide and 20 cm. long over the pubic and 
sacral regions. The iqiper limit, is the in’omontory of the sacrum, the 
lower limit the vulva. Almost 85 ])er cent of the patients possessed 
an anteroposterior diameter of 22 cm. or less. The per cent of absorp- 
tion at a depth of 11. em. is approximately 50 per cent of that on the 
surface. This means that the application of a known dose of “r.’’ 
through two fields produces exactly the same dose of “r.^^ hi the 
center of a pelvis with an anteroposterior diamctei’ of 22 cm. The 
dose per field applied with 10 equally spaced fi-actions to each field 
within tAventy-eight days is 4,225 r. Hence the midpelvic dose is 4,225 
r. If the anteroposterior diameter is 20 cm., then the midpelvic dose 
is about 4,640 r., and if it is 18 cm. it is about 5,000 r. 

The only untoward symptom Avas loss of appetite and some nausea 
Avhich appeared about the time of the tAvelfth to fourteenth treatments, 
the same time Avhen the changes in the skin and mucous membranes 
became marked. Other general constitutional reactions Avere not 
observed. 


THE EOCATj REACTTONS IX THE SKIX AXD AIUCOUS AlEAIBRANES 

The early reactions in the skin and mucous membranes exposed to 
the rays Avere erythema of the skin and mucosae apiiearing at the end 
of fourteen days Avhen about 2,000 r. had been applied ; a dry derma- 
titis and mucositis Avithin tAventy-one da.ys, Avhen about 3,000 r. had 
been given; and desquamation and Avet dermatitis and pseudodiph- 
theritic mucositis at the end of twenty-eight days Avhen about 4,000 to 
4,500 r. had been applied. Eiiilation folloAved Avithin another Aveek. 
The entire process shoAved healing AAdthin three Aveeks but epilation 
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200 K.V. Eoeiitgen and g-amma rays of radium show that the changes 
in tlie carcinoma cells ocenr at much later periods and are never com- 
plete, i.e. ; they do not show total absence of cancer cells when 200 K.Y. 
Roentgen rays were used. 


CONCLUSIONS 

A leport has been made on the action of 800 K.V. Roentgen rays on 
(1) the carcinoma cells; (2) the constitution; (3) the skin and mu- 
cosae ; and (4) the blood constituents. 

The changes in the carcinoma cells, i.e., practicall.y eomiiletc de- 
generation and absorption, may oeenr as early as the midperiod of 
treatment. 

Radiation sickness is hardly ever seen. If it oecnrs it usually coin- 
cides with the time of reactions in the tissues lying within the radia- 
tion beams. 

Tlie changes in the count of the blood cells and the percentage of 
hemoglobin are mild and if occurring they are of a transient nature. 

The reactions in the skin and mucous membranes lying within the 
radiation beams are very marked during the last week of the four- 
week treatment period, but thej' usuallj' subside very rapidly and 
comiiletely within four to eight weeks. The .skin recovers comjiletely 
within three to six months. 

The three- to four-year arrests of the growth subiectivciy and 
anatomically in 34 primary carcinomas was 50 per cent. 


DISCUSSION 

DR. JAIMES E. DAVIS, Axx Annon, IMirn. — It i.s recognized tlinl lliere are 
tlirec tj'pe.'! of cellp in earcinonnif.n, llic unripe, tlie niidripe, and tlie ripe. It in 
not to bo undor.'ilood that the term “ripe,’' used in the third grouping, refer.« <« 
normal cells. There is no such thing as a matured carcinoma cell. In all tlirce 
groups varying percentages of unripe cells are present. Irradiation theraiiy will have 
the greatest otl’oct upon the tissue containing the largest majority of unripe cells. 

Swelling of the nucleus was noted as one of the results of these treatments, also 
changes in the chromosomes. It is apjiropriate to remember in tliis connection (hat 
there are twenty-four pairs of chromosomes in each cell of the human organism and 
their arrangement so far as is hnown is in parallel lines. The different tyfics of 
genes lia%'e positions opposite one another. Any disarrangement of this normal place- 
ment will interfere with the behavior of the life of the cell or cells. 

The mitotic, activity of the cells was also discussed. Mitosis udll occur m a 
carcinoma in direct proportion to the size of the cells or in other words, when a 
certain size is attained division will take jdnee. Tliere is thus a normal relationship 
between the content of the eell nnd its cirenmferenf ini measiiremenf. Disfnrb’incc 
of this relationship is followed by cell divi.>.ion. The nse of radium reduce- ih'' 
hi/.c of the cells and the number of mitotie changes jirevailing. 

The presence of pyknntic nuch>i denotes that the eells are de;id or dying m 
'rrent majoritv of instances. Ten d.ays after treatment it wa- noted in t-oru-' 
sectiotm that no carcinonmtous tis-ue remained. One must face the danger, h'-aever, 
that everv worker in this field has recognized, namely, that tlm penetration of t'"' 
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ttoniprisos tlic clearly localized bejxiiuiing enrcinoina mmHi a normal 
inohility of llic uterus. Ulinieal (^roup 11 means doubli’ul localization 
of llic carcinoma williiu tlie contiues of the cervix, hut ('haractcrizcd 
by a decreased mobility of the uterus. Clinical Grou]) 111 signifies 
invasion of one or both parametria but the entire mass is still movable. 
Clinical Group IV includes the fixed or metastasizing (rarcinoma. The 
pelvis is either frozen, or dissemination has taken jilace to either the 
bladder, the v’agina or the rectum or to distant tissues and organs. 

A comparison of the results of treatment was made for different 
periods in which a difl’erout technique was u.scd as seen in Table IL 


T.\iu,i: ]I. ruiMArv Caiu ikomas or UTKims 


A. Trctitoil with I JO K.V.P. IPi. and ."OOO (o -1000 iii", ol. lir. K:i from Alo.v 1, IhL’O to 
Doe. :il, 1021, .«hn\viii,i: re.MtUs of Iroutmont Doe. SI, 1{)2}, Trc!Uinont.« in con- 
liniions .‘^ittiiijxH lasiine one wooh. 


.SiHirril Horiitiini Trritimt nl 



ei.iNTCAi, oi:om*.s i 

11 

111 

IV 

TOTAI, 


Numher of jmth'iits T 

-1 

10 

<) 

21 


Number well 1 


o 

0 

5 


Doreentuge well 100, (i 

.10.0 

20,0 

0,0 

20 .S 

D, 

Treated with 200 K.V.T’, Kii. ami ’lutiO mg. ol. 

Im.’Th 

i from Mav 1, 

, 192(5 to Dec. 


1027, showing results of tveutmeut Dee. Z 

.1, lOZ 

0. Treatments spaced and 


fractioued over three weehs. 






SjHical liocittiiin 

avd JiUdium T real men t 



cuxicAO Gnour.s i 

11 

ni 

IV 

TOTAIi 


Number of patients a 

in 

32 

IS 

•18 


Number well -t 

c. 

O 

0 

1-t 


Perecutage well SO.O 

01.5 

10.7 

0.0 

29.2 

Ch 

Treated with 800 K.V.P. ltd. froni 

Mav 1, 1!> 

n.t to 

Dee. ;n, 19:11 

, showing the 


nisults of treat ment, ,Sepl.. .'iO, ltt:!7. 
four weeks. 

Tre:itment« 


in 10 egual fvi 

aetions during 


SjHiced Jiocntfff^n Trailmcni 




CUNTCAU GKOUI’S I 

n 

m 

JV 

TOTAI. 


Number of patients 2 

O 


17 

.34 


Number well 2 

O 

9 

4 

17 



Percentage well 100.0 

100.0 

01.5 

23.5 

50.0 


Prom the results for the Clinical Groups and the periods, it may be 
staled that the increase in the three- and four-year good end results 
is due to a marked increase in the percentage of arrested eases in 
Clinical Groups III and IV. The explanation of this observation may 
be the more homogeneous distribution of radiation intensities through- 
out the pelvis obtained by 800 K.V. maximum Roentgen rays in com- 
parison to those bj^ 140 and 200 K.V. maximum Roentgen rays and 
gamma rays of radium. The microscopic examination of tissues at 
stated intervals furnishes eA'idences of the intense influence of the 
800 K.V. Roentgen rays on the carcinoma cells. Studies made with 
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Pain, tenderness, nrinary frequency, hip and backache, fever, hovel 
dysfunction, lower abdominal distress, and low grade of fever are com- 
mon to both conditions. 

The important difference, however, is that in the acute stage of 
diverticulitis the outstanding sjunptom of low intestinal obstruction 
enters the picture, intermittent cramps, the sign of defeated at- 
tempts of the bowel to complete a peristaltic wave. As the obstruction 
progresses, there is of course, a distention of the abdomen within a mucli 
shorter time than is the case in acute adnexal disease. 

Bimanual pelvic examination elicits tlie presence of a mass wliicli 
may be in the right as well as in the left side. There may be pain 
on movement of the uterus ; the latter due to inflammation by contiguity. 
The process, bj’’ extension, may also involve the bladder wall and is the 
reason for the urinary sjanptoms. Eepeated attacks, when tlie bladder 
wall is involved, may end in perforation of tliat viscus. 

An early report of a perforated bladder, the result of diverticulitis, may be found 
in the publication, "Nine Commentaries Upon Fevers and Two Epistles Concerning 
Smallpox,” addressed to Dr. Mead by, "the late brilliant Dr. John Froind.”i It 
was printed in London in 1730. Thus two hundred and seven years ago Preind 
described in detail, and with e.xcellent follow-up notes, the case of "a very ingenious 
and studious gentleman who was remarkable for his singular memory. ...” vlio 
was "seized with a pain, flatus, and a sort of convulsion in his bowels.” IIo tlion, 
"passed pus and gas per urclhram for three months,” the author slating lhal 
"such a flafus off on broke forth with his urine, that the patient seemed to hrr.'ik 
wind backwards.” Autopsy .showed an inllamcd mass of Che colon with a hole inlo 
the bladder, "the size of a goo.so quill.” 

I believe that this is perhaps the earliest report in Bnglisli medicjil 
literature of this condition, and wlien one considers tlie time which has 
elapsed since then, it does seem strange tiiat a mention of diverticulitis 
still brings to the mind of many p]i,ysicians an inflamed jMeckel’s diver- 
ticulum. 

The other end-results of a continuation of the disease, with repeated 
acute exacerbations, may lie either perforation of the gut wall, or com- 
plete obslruction due to the increasing fibrosis which follows each 
episode. 

The i)olvic colon may have diverticula in its terminal portion as 
well as its beginning. One of thc.se small pockets of pcriloncma- 
eovered mucosa, with its bottle-neck-ojicning into the gut may, because ol 
the irritation of contained infected feces, become adherent to sfructuros 
in the right side of the pelvis as readily as in the left side. This exjdairis 
whv an attack of diverticulitis may on one occasion cause pain and 
cramps in the left side of Die lower abdomen and pohds, and at another 
time, an eqimlly distinct group of .symptoms on the right side. Keeping 
this in mind should clear uj) .some of the confusion wliich has been con- 
tinued through the literature in which one finds repeated the stafernent, 
that diverticulitis is to be thought of as a left-sided apjiendicilis. 
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X-ray or rudhnn vario;; witti |>rovnilin;i ccmililioJifi, aiul Iho ofl'cct iijain rolls may bo 
rodiiood as imioli as 50 por corit for tboso fartliosf away from llio surface 1 routed. 

Auntbor sifinillcant factor in irradiation therapy is evident- in the tissue reactions. 
Ordinarily the blood vessel walls become thichened and tlu'ir bunina will be mirrowed. 
Jn this {iroup of cases irrailiution therin)y will be favorable, but in cases where the 
blood vessels show no reactive ability, irradiation is likely to fail. 

1)11. .TEO VINCENT AIEUIH, IbisTON', M.\ss.-— Tn the Aunnls of Surfirril for 
October is a pajier jiresented before the American Eurttical Association in Now 
York in .Iniie, showiufr the resulf.s obtained in the Mass.'ichusef Is Dopartnionl 
of Public Health, Pondville ]Iosj)it.*il, The results of tliese cases treated by large 
doses of Poenfgen ray by the 2(iil K.V. nmchim* ])lns railinni are better than any 
]>revions group that has come under my can’. 'I'he charts of the results arc well 
worth studying. 

Onr charts show a three-year follow-n]> to be sullic.ienl to .iu'lft*' method of 
treatment, for the deaths after this date follow a jnnfectly definite I'urve in all series. 
Therefore. 1 am inclined to beliiwe that Hr. Schmitz' cases are going to be almost 
:is good as they are now at the end of five years. 

Certainly it is obvious to me that lloenlgen ray and nidiiim tire belter than radium 
tilone. Poentgen ray nmy supidtint even rtidium. 

DP. IIENPy .SCIT.\riTZ, CnifAfto, lt.t..—V'it limit the work of Drs. .T. .Sheehan 
and Herbert Schmitz this report could not have been made. 

I thank Drs. Dtivis tind Meigs for their kind discussions. The advantage of the 
x-ray treatment with St'O K.V. lies in the ideal and homogeneous distribution of the 
raditilion intensities throughout the tiinior bearing areti and the jiossibilily of using 
much higher rmlialion doses than with any other kind or (luality of rays. 

The observations of Dr. Meigs are very valuable. Th(*y will enable us to evaluate 
the advantages of radiation treatment much earlier than the customary five-year 
periods, and hence predict the correctness of an improved treatment much earlier 
than usual. 

The histologic examinations will be continued. It is evident that the case on the 
action of x-rays reported today may not be llie inle. However, .siieh invc.sligation.s 
arc valuable to indicate the method of treatment and the radiation do.se.s to bo 
applied to arrest the cancer. 


THE DIAGNOSIS AND MANAGEMENT Ob’ DIVERTTCULOSIS 
AND DIVERTTCUETTIS OP THE PETAHC COIjON IN WOJtLBN'^' 

Prf.dkrick S. Wktherki.e, M.D., SYitACU.sic, N. Y. 

pELVIC inflammatory disease, cither acute or chronic, is not ncees- 
sarily the result of infections of tlie ilcmalc generative tract. The 
X)elvic colon may he the seat of the trouble; yet it is rarely recognized as 
such until symptoms of obstruction supervene. 

Diverticulosis of the colon is not uncommon in the female, and it is im- 
portant to keei) in mind that acute and chronic inflammation of diver- 
ticula may resemble in all of their manifestations what we .speak of as 
pelvic inflammatory disease. 

‘Read at the Fiftietli Annual Meetlnf? oC the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons at Hot Springs, Va., Sept. 20 to 22, 1937. 
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diet, or even entirely parenteral fluids, is iiniierative. This regime, 
even though it is found necessary to continue it for one or two weeks, will 
in the majority of cases, in a first or second attack, result in a recession 
of the inflammatoi\v condition and re-establishment of a lumen sufficiently 
large to permit passage of fecal material. Such treatment will even allow 
the subsidence of an abscess, and of the markedly inflamed colonic wall. 


If, however, nonsubsidence of the abscess is indicated by the usual 
examination and laboratory findings, something further must be done. 
Here the pelvic surgeon with his knowledge of pelvic abscesses, clue to 
other conditions, will without doubt advise simiile drainage. 'Whether 
this drainage is to be by the abdominal route or by a lateral extraperi- 
toneal approach, or as suggested and used by Ralph 'Weible,'* drainage 
through the anterior wall of the rectum, wiU of course depend on the 
location of the mass and the experience of the surgeon. In these cases 
however, vaginal drainage is contraindicated because of the possibility of 
fecal fistulas follovdng such drainage. The rectal approach seems to he 
the most logical one, providing, of course, that the abscess is in a posi- 
tion to be reached. 

The next order of procedure is aimed at establishment of absce.ss drain- 
age and decompression of the bowel. When colostomy is contemplated, 
the fundamentals of good abdominal surgery indicate that the farther 
away from the acute inflammatory condition, the better for the patient. 
Therefore, a cecostomy of the type which will insure nonclosurc of the 
stoma is the procedure of choice. I would liere reiterate, that complete 
low obstruction may be tolerated for ten days to two weeks and that those 
patients quiet down as a rule, and not as an excejition. Therefore, any 
form of colostomy is to be put olT as long as possible. 

Involvement of the bladder wall with its coincident irritation and 
urinary dysfunction, and iierforation into that viscus are problems, the 
.solution of which need not be detailed to those familiar with pelvic 
surgery. Suffice it to say that in the event, of such perfoi’ation, it would 
without (piestion be advisable to deeom]>re.ss the bowel by eeeosforny. 
evacuate abscesses by drainage, and wait for a complete qniescems! ol 
the disease before attempts at i‘e])air arc instituted. 


The literatiU'C of the past two years indicates that the ei'ror oJ at- 
tempting a colostomy ju.st ])roximal to the inflamed area at the same 
stage in which drainage is done, is still being made. One such erroi' 
occurred in a case which I saw in consultation with the surgical dei>;irl- 
inent of one of our hosj)ilals. I was called in to determino the po.ssibility 


of the presence of a pathologic condition in the ]jelvis. 

A tliagnosis of acut(! divert if-nlitis with abscess was made and drainage 
advised. The }»atient was operated ujxm by a memhei- of the surgieal 
division and a colostomy done, with the drainage operation. The woman 
survived forty-eight hours. 
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JEost aulliors speak of the difficulty of pali)aliiig a mass, but if one 
familiarizes oneself with tbe feel of tlic normal colon, by abdominal 
palpation, it is not difficult to notice a chanfic in size when Ibis A’iseus is 
distended, or, as occurs in diverticulitis, distended and hardened by tbe 
inflammatory reaction surrounding it. This palpation is best done by 
using one liand for sensation and the other, su])erimposed upon it, 
for purposes of pressure. 


IKClUnXCK 

Last, year, Poscoi' It. Gi-nliani of Toronto.- niado n .“tiuly of llio incidenco of 
diverticulitis in -l-l pcr.«onally observed easo.s. lie found fliat "such divorticul.'i are 
present without symptoms or any clinical evidence of their presence in approxi- 
mately ~) per cent of persons suluected to a routine x-ray examination of the colon 
for any cause. Of this a per cent, approximately 12 to to j)er cent develop 
diverticulitis. To transhvtc this into the incidence occiirring in a family practice, wo 
grant that 3,000 patients constitute a jwactice; wc grant that 2.00 will be over 
forty years of age; 32 of these will have diverticulosis, and at least 3 will have 
diverticulitis. . , . 'When one consider.s that in a family practice there is on the 
average only one case of duodenal ulcer under active treatment, wc realize that from 
the general practitioner’s viewpoint, his problem with sigmoid diverticulitis should 
be as groat as with duodenal ulcer, and yet the interest and discussion of these 
(wo disease processes show a great disparity.” 

This study, I am certain, is correct in its conclusions. ]''urthermoro, one find.s 
in the literature of the ])ast throe year.s liguri.'S which indicaite that women maki; 
up from .‘!0 to -15 jicr cent, of tlie nundicr of cases of diverticulosis and divcuticnliti.s. 
It, is my feeling thiit. an alertne.ss on our part, will uncover many more cases of 
both the chronic and subjumte types of the disease in women who come for treatment 
because of low abdominal or pelvic distress. 

.UAXAGE.MRXT OK THE ACUTIC COKDITIOX 

As Thomas E. Joucs, of Clcvclaud,'^ said before tbe American 
Proctologic Society at Kansas City, Jlissouri, iu May of 1936, “It is easy 
to tell tbe other fellow wiiat to do with liis cases, but wben it comes to 
advise your ovm, it is not so easy.” Nevertheless, Ave liave three funda- 
mental conditions or complications Avitb AAdiicb to deal in tbe acute 
exacerbation of a diverticulosi.s. They are: (1) A Ioav obstruction of 
the colon. (2) Perforation Avitb infection tuid aljseess formation behind 
the sigmoid flexure oE tbe colon, or, rarely, into the peritoneal cavity. 
(3) Inflammation of the bladder Avail by contiguity Avbicb if long con- 
tinued may end in perforation and drainage into tbe bladder. 

In dealing Avitb tbe first of these conditions, Ave must keep foremost in 
our minds tbe fact that an obstruction in tbe terminal colon, sometimes 
quite close to tbe rectum, is not of tbe same serious import that a higher 
obstruction is, particularly one in tbe small intestine. As a rule, the 
obstruction is preceded, for several days, by a gradually increasing 
partial-obstruction of tbe lumen, Avil.b ci’amps, folloAved by tbe expulsion 
of gas and either solid or liquid feces. With this picture in mind, it can 
be seen that complete bed rest, preferably in a hospital, AAdtli a liquid 
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cxiuniiiatioii, and it. should bo done by tlic cont.rast method, in which the lower 
colon is inflated with :uj-, following the expulsion of a barium enema, will reveal 
in the majority of cases the existence of the disease. 

X-ray examination is definitely contraindicated during the acute stage. 

Having discovered the presence of a diverticulosis, it is then our duty to make 
clear to the patient the future which confronts her unless the greatest care in 
following a dietary regime is exercised, and the other routine mentioned elsewhere, is 
meticulously carried out. So often do acute attacks occur following mild upper 
respiratory infections, and subsequent to overtiring activities, especially heavy lift- 
ing, that it is well to impress such dangers upon the patient. There is nearly 
always a tendency to obesity in these individuals and for that reason, the diet, in 
addition to being relatively "residue-free,” should also be regulated in regard 
to keeping the weight down. 



Fin. 1- — .Sigmoid colon shows numerou.s diverticuhi, one particularly large one cX' 
tending to the right .side of the pelvJ-s. (Mrs. R. Aged 58 years.) 


The discovery of the prc.“once of the disease by a careful inquiry into the patient s 
history regarding episodes of bowel dy.sfunction accompanied by low abdominal 
and pelvic distress, is, if anything, more important than management of the acute 
stage. Only by so doing will we be able to warn of the dangers and so help thcf^e 
indhaduals to avoid the acute attacks which arc always imnvincnt. Both gynecolngisfa 
and abdominal surgeons have here a much neglected field. 


Two short case histories illustrate this point: 

i\rrs. Tt.. fifty-eight ycar.H of age, was o[ieratcd ufioti for relief of a de.-eetisu- 
utori April 25, 1950. In her hi.sfory appeared the following; Bowels, always fairb 
regul.ar with .some tendency to con.<-tipati«<n. About four years ago, the patient w.a« 
taken with pain in the left lower quadrant of the abdomen. Thi.s pain was 
.severe and lasted several day.?. It wa.s cr;tmp-Iike in cliuractcr and was accompamc' 
with nanse.a and vomiting, and diarrhea. Since that time she has had three otlFr at- 
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Tlic ol' (liis ^vill pnrnllol llial oC acnlc salpiiif?iiis 

wliich, in Iho early clays, was aoconipanicd by a tloalb rale bocansc 


of ill-advisod al)doniinal seelions. These palienls are loo sick for any 
extensive, pvoeednre, and for that reason, drainaiie alone should be re- 
sorted to, for, in the. event that this does not. suffice, no harm has been 
done, whereas an added colostomy (excejit ]ierhaps cecostomy) adds 
from oO to 75 per cent to the mortality rate. 


MANAOKMKNT 

Acnlc Stdfii '. — It iiuipt t)(i roiuomborofl ttial. tlio otislrucFion is low, soniotiinc.s quito 
close 1o the rectum, autl that such u location pt'rinits of lonp; howol stasis without, 
imminent flanker. The patient should In- either on ])arenf('ral or liquid nourishment. 
A few days to two wcehs may he lon{i enough for the acute process to subside 
followinp: simple drainapfo of the abscess, and thus a patent, lumen becomes estab- 
lished through the mass. Tliis 1ms been my iictual repeated experience and is the 
foundation for my belief that- drainage alone should be resorted to as a relieving 
measure for abscess, and that even drainage is to be avoided until the eoneral siRiis of 
abscess, and lack of abatement of the obstruction, indicate that soinethiufj mnat be 
done. Eowel function may be established without, snrf^ic.al interference oven after 
a week to ten days of comjihde low obstruction, provided of course that there is 
evidence of subsidence of an acute intlammatory process. 

If colostomy must be resorted to, it is perlnqis best, that a permanent type of 
opening be made with invagination and closure of the distal segment. Present-day 
management of such a stoma has eliminated the old bugbear of colostomy. Ilowovor, 
the fact that proper management, of the divert iculosis following an acute attack 
ofl’ers the patient a comparatively comfortable and long life, argues for the utmost 
in conservatism during an acute attack. 

Bowel resection, when the disease is low in the pelvic colon, is attended 
by such technical difTicidtic.s, and such high mortality rate, that it is fair to say 
that it shoidd never be attempted. 

Quicur.cnt Stage. — Ojico an acute attack, always the likelihood of another. It is 
sulTicient to say that a relatively rc.sidue free diet with elimination of gas forming 
starches (particularly potato), and condiments, plus the avoidance of emotional dis- 
turbances, which initiate an increased intestinal peristalsis, and heavy lifting which 
results in increased intra-abdominal pressure, are the general rules which the patient 
must follow if the danger of acute exacerbation is to bo avoided. 

Suhacnic Stage . — This condition has been almost entirely overlooked by Mwiters. 
A low-grade inflammatory procc.ss may continue over a period of weeks or even months 
and is the cause of intermittent low abdominal and pelvic distress. It is during 
this stage of the disease tliat women often seek the advice of the physician. Tlie 
symptoms are those attendant upon any pelvic inflammation plus evidences of bowel 
disturbance. There is a general low abdominal sorenes.s, and to bo particularly 
noticed is the distress which accompanies w.alking, or being jarred while in a sitting 
position. The latter, of cour.se, occurs during automobile rides or train journc 3 \s. The 
patient feels as if she Averc carrjdng around a sore mass which must be treated 
with a great deal of gentleness. She bends forward Avhen she Avalks and is likelj’ 
to support her abdomen with both hands to relievo the feeling of pressure and to save 
jarring. Bearing down during defecation is a painful procedure and the same holds 
true during urination. 

Tliis train of sj'mptoms should make one suspicious of the existence of the 
condition, and it is at this time when examination bj’ x-ray is indicated. Such 
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DR. VIRGIL S. COUNSELLER, Rochester, AIinn.— I t lias been my experience 
twice this year to subject tlie pelvis to surgical exploration for rvliat I thought was 
an ovarian tumor, but what proved to be diverticulitis which had become adherent 
to the left adnexa. Why is such a mistake made? Eirst of all, in a pelvis in which 
diverticulitis is present the inflammatoiy process is as a rule higher up than it is when 
adnexal disease alone is present. Usually, the mass is more or loss mobile. The best 
diagnostic procedure is to place one finger in the vagina and the other in the rcctinii 
and detei'mine if you can move the rectal wall separately from the adnexal mass. 
Suppose the abdomen has been opened and this condition has been encountered, 
what should one do? If the mass is only very lightly attached to the adnexa and 
can be separated easil 3 ’’, it is best to mobilize the mass, wrap the lesion with the 
omentum and bring it over to the midline of the pelvis. The abdomen should then 
be closed as it is after an exploratory’’ laparotomy and conservative medical treat- 
ment should bo employed. 

If the lesion is extensive and a tuboovarian inflammation is pre.sent, should one 
proceed rvith the primary radical operation? I do not tliinlc this is adrusable as tiic 
risk is too great. Therefore, one should divert the fecal stream by a colonic stoma 
in the descending colon well above the lesion and .should forget about it for two or 
three months and decide later what should be done. Perhaps nature will fake care 
of the whole condition and one will need to do nothing else but close the colonic 
stoma. 


One mu.st always keep in mind that diverticulitis is an important disease, and in 
operating in the pelvis of women, it is Avell to examine the sigmoid colon and see 
if there are any diverticuli, because it has been my experience to find some which 
have exudate around them and which arc totally uni’clated to any other pelvic condi- 
tion. If one fails to recognize them and they are injured, the patient is liable to 
die of peritonitis, as often happens in cases of infected carcinoma or ulcerative 
colitis. By merely touching the areas that are inflamed, the organisms go right 
through the intestinal wall and produce fatal peritonitis. 

I was very much interested in Dr. Wothercll’s findings because they coincide ahno.st 
identically with those of my colleague. Dr. P. W. Brown. It has been .‘^liown that 
5 or 0 per cent of all iieoplo h;ive diverticnlosi.s. Tlie ratio of diverticulitis to 
diverticulosis is 1:G or S. Oxieration was done in 08 per cent of the casc.o. Tlic 
situation of the lesion was usually in the sigmoid colon. Proctoscopic examination 
will reveal the extent of healthy intestine distal to the le.sion. If it is necessary to 
do a resection, one must know what health}- bowel is available for anastamosis. 
Bleeding from diverticulitis is not common. If there is bleeding, carcinoma must ho 
su.^pected because diverticulitis is not a mucosal lesion. 

Dr. Wctherell spoke of obstruction. Thc.'-c patients do have obstruction, hot ne 
found in this group that the obstruction rvas not the outstanding feature. Patienf.s 
usually referred to pain and bad fever and Icucocytosis. In IS cases there was a 
fistula into the bladder; in 12 of the IS easc.s oh.structive phenonicna were not 
present. There is no particular relationship between diverticulitis and carcinoma. 

Of tlie Oil patients that were subjected to operation, 40 wore benefited, 10 
iminediately or witliin a few raontlis after operation, and If* conlimied to have trouble. 
We have tried medical treatment at the clinic but in most of these cases the comph'c.a- 
lions demanded operation either because of absce.-is or jierfnralioii. The palienf.- 
who do not have coniplieations are i rented medically and get along well. 


With regard to mi-diea! (reatiiienf there are one or two jioiiits to be eiapha’-i'''’’). 
Heat bus been used within the last year where abscess has developed. Wc loait'l 
that bv introducing bent into the rectum, either by the Kllioft i.rinciide, by iwo-v.ay 
irrimil'inu of the recinrii with hot oil or hot water, or by diathermy, after about l-n or 
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tiU!kH, (wo yo:u'.^ oj'o, one yoar u^o. aiul six W('oks !i"n. 3')nriii{^ llio last attack 

(lioio was ]>ain hut no diai rhi'a, nausea. <u- v«uuiliut;. Nla; has never liad any hri^'ht 
red hlood jiasstnl I'roiu recluiu or litul any tarry stools. Pain was quite severe and 
there was some hloatiu^ oC the lower ali<lonien. 3''or several days soreness followed 
the j)ain. These were the only e.hauKe.s in bowel habit, and when well there had 
i)een no ehan;ie in the type of .stool. .\l limes she nofii’os some mucus. 

Peeause of tla^se findini^s an x-niy exiiminution was ordered and (ho diagnosis 
of divcrticulosis was eonfinned (Pig. 1). Tliis woman has not had any attacks since 
oiieration and is carofnlly following regime. 

Mrs. G., aged sixty-four. This woman’s history disclosed the fact that she 
had had a feeling of fullness in the lower abdomen and often bcctuno distended with 
gtvs. She fell as if there, was '^■'a ]ducc whore gas had difliculty in passing, low 
down.” After the gas passed this ]toint and entered (he rectum, she was relieved. 
A diagrrosis of divcrticulosis was emnlirmcd by x-ray studies. The picture is so much 
like that in Fig. 1 that it is not rejirodneed here. 

Ilor operation, done on Feb. 2.'), llkUl, was also one for descensus uteri. She 
1ms had no altticks since following a proper regime of bowel management. 

SUMMAUY 

Diverticulitis of Iho. itclvio colon iu vvoiut'u has tntitiy of the oariuni‘k.s 
of so-called pelvic, infltmunatory disease. 

Obslruetive symptoms, duviug tin moito tilttick, ]dus a liistory of 
previous bowel disturbances accomimnied by ertimps, are tbc imimrtant 
dift'ercntial diagno.stic points. 

Management of tlie acnic stage sitonld lotni toward conservati.sm. 
Operative interference is not as essontisil in low colonic obstruction as 
elsewhere in the intestinal tract. 

Careful iiuptiry into tbc lii.story of bowel distnrltanccs which are ac- 
companied by low abdomintil and pelvic distress, clicckcd l)y x-ray exam- 
ination, ])oint.s the way to ])rcvent.ion of jicute atl tides. A “residue-free” 
diet, iiud a gentle mode of living are the essentials of prQ])hylaxis. 
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DISCUSSION 

DE. E. A. VANDER VEER, Aebaxy, N. Y.— It was not so many years ago that 
wc grouped practically all the pathology in the female pelvis duo to infection under 
the generic term pelvic inflammatory disease, and considered that SO per cent of 
the cases were due to a specific infection. Our present knowledge of the pathology 
of the female pelvis shows us that that supposition was wrong and that many factors 
enter into the causation of the pelvic inflammatory disease. As I look back now 
o'ver some of my pelvic cases in which the apparent cause of the inflammation was 
obscure, I have no doubt that the pathology was caused by diverticulitis which I 
failed to recognize. 



A STUDY OF CERTAIN DIETARY FACTORS OF POSSIBLE 
ETIOLOGIC SIGNIFICANCE IN TOXEMIAS OF PREGNANCY^' 

R. A. Ross, j\I.D., W.A. Peklzweig, Ph.D., H. ]\I. Taylor, A. McBryde, 
i\LD., A. Yates, Ph.D., and A. A. Koe'dritzer, ]\I.S., 

DuRHAjr, N. C. 

(From the Dcjxirtmcnts of Ohstctrics and Gynecology, Pediatrics and Jiioclicmistry, 
Diil-e University School of Medicine) 

D uring tlie past few j-ears there lias been a healthy “opening 
np'’ of the so-called toxemia of late pregnancy. Li a most com- 
prehensive paper Kellogg^ has summarized the different thoughts. 
Tlie suggestion again has been made that the term “toxemia” be 
discarded; since no one has ever demonstrated a toxin, many liave 
favored this change. However, Dr. Lee tlionght this term shoxild he 
retained until the correct term is forthcoming. The classification is 
being altered and new factors are being investigated and old ones 
rcvaluated. Peters- and others haA'e recalled the association of uri- 
nary infection. Irving and othcr.s'* studied and evaluated the vascular 
phenomena. 

In order to add to the sum total of infoi-mation I'egarding these 
conditions without adding to the conrusion, all pertinent data should 
be recorded and be subjected to comparison and to cheeking. The 
only single factor that is consistent is the state of pregnancy. The 
variables of severity, mortality, and other manifestations in different 
localities and years have been recorded. We have not been able to 
rei)ort such favorable figures as Rucker,' Sicbel,"’ and Golvin" in neigh- 
boring states. We have found urinary infection and e.s.sential hyperten- 
sion in the private patient grouj) more often than in the lower stratum 
where we have found eelanijisia. That eclam])sia and puerperal albu- 
minuria have been the most fretjiK'nt and the most scvei'e obsleti’ic com- 
plications in North Carolina is best shown by the tables which arc given 
l.-iter. 

lUuiiil’ in aicilyziiig various rcjiorts qaiite/l an inciilcnco cf to.\ciiii;t of ])rcgnaiu;y 
per cent .as tlio cause of dcnfli in ]5'!,.a9.S inafornal dcalli.s in tiii.s ctnintry 
ft'o;n ia2! to H‘2S. In Great Hrit-ain tlie iiieidonce from this cause was lO.S in 
mntcrnal de.aths. 

Tn the final report of the Commission on Medical Ihlncation the cau.se of death 
from to.v.etaia 27 jicr <-'mt. This wa.s a study of the yerirs 1020 to 1928 when 
the m.-sterntd death rate vras i'>7 per 10,009 live t>irth“. In the maternrd rnortidity in 
1.1 st.at's*' 7..127 niatcTiKil <le;itlis were studied and tin* rate wri-'-’ (>} deaths j)er 10,000 

Sis.- fiftl'-n. .\IItitl-ii M- •ti'U: ..-f tie- Aoierie-in -■-j<-iritloii of Oleti 
I :j re-roll.;.;)- 1> .‘iivj t i.se.oiSri .t Hot Sprlrin-.-'. Vn.. .s'.-jit, I’fi to TJ, la.l". 

TliS'i .‘Co!-.' T.ar in letil l>:' u isriitit fr-em tie- l:<-"o.-irrii Coum-ll of Hu!;'- 

Uriv' f.-itj'. 
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twelve trout uieiits the iiinss will 1)0 troiiuMulously rctlucoil. If ojior'ition is tlion cou- 
sidoroil :nlvi?:il)lo, it oan bo dono with loss risk nud bettor oliaiico for .successful 
result. 

Bit. \V. WAYNH BABCOCK, rjiii.ADKi.oniA, Ba.— O ne dnc.lor, who had sutTcred 
froiu the dist'uso for about twenty yetirs, told me that he was relatively coin 1 ort able, 
on what ho torinod a '“cow” diet. Instead of foods with seeds and fine cellulo.se 
jiurticles, ho j'uvtook freely of leafy vofjetablos with loiif; fibers, which held the fecal 
masses tojjethor so that they slid over tlu* ojieniniis of the divert iculi and at the same 
time overcame the fendoney to eonstijiation. Many of these, jiationts seem to be re- 
lieved to a dofireo by bismuth or barium, carried to tlie jmuehe.s by enemas. 

A chronic typo of perforation often occurs without an acute attack. B liile ap- 
jiarcutly in his usual health, the jiatient may suddenly note the presence of .fras 
and fecal matter mixial with tlu' iirim*, or u mass develojiing in the left jjroin, 
or material from the ileum mixed with feces. 'I'lie colon infection from a fistula 
into the bladdi'r is serious, ami if it continues for any considerable time, it may 
lead to a jiermanent or even fatal infection of tlu' urinary tract. 

As for colostomy, the .simidesl type is to pull the a)ii)endix and the me.soapi>endix 
through a muscle sjditting incision one or two inches long. Dressings arc apjdicd, 
the tip of the ajipendix then cut off and a .small catlieter introduced. Ko sutures 
are required. Daily a larger I'atheter is substituted and at the cud of a week we 
have had a rectal tube size 27 or 2S cm. into the rectum. But, the ajipendix in 
elderly persons is often atrophic and too small, when the side of the cee.uin i.s utilized. 
The mass of diseased bowel from a diverticulitis can usually be removed with greatest 
safety by a MikuIii'Z tyjic of ojieration. 

DK. .lAIMEfi B*. KEXNEDY, Piin.Amxi-iiiA, Ba.—I would like to ask Dr. 
B'etherell about the right-sided pain. How many of the jiatients had jiain in the 
sigmoid region? 

Dll, B’E'niEIlELL (closing), — The anatomic layout of the pelvic colon takes 
it to the right side of the jielvis and then back in the form of an "S,” This is the 
reason for the term, sigmoid. If our diagrams ol the jielvic. colon were made to 
depict this "S,-’ it might clear up much of the confusion concerning right-sided 
pain due to pelvic colonic disease. 

These patienl.s have a definite hi.'jtory which of course must be obtained. They are 
Hometime.s severely ill for a few days and then suddenly feel much belter. The 
cramps during the attack are severe enough to necessitate confinement to the liouse. 
Every time the bowel begins to contract and by its peristaltic action tries to force 
something through the inflamed, narrowed lumen, there is a cramp. Having had 
such an attack for several day.«, and then suddenly having the pain quiet down, 
makes the patient anxious to forget that upset. The patient may not toll about 
these attacks unless e.areful inquiry is made into the history of bowel disturb- 
ances. 

I have tried to stress the point that you can wait with a low obstruction. Bowel 
movement is not necessary for ten days or two weeks. 

So far as doing a Mikulicz operation on a rectosigmoid mass, particularly where 
there is a diverticulitis, I must disagree with Dr. Babcock. It has a high mortality. 
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Tablk III 


NEW YORK STATE 1932 
KOSWAK 

2S5 DEATHS 


NORTH CAROIJNA 1933 

HAAtlLTON 

2GS DEATHS 

30% 

Sepsis 

19% 

24% 

Hemonliage 

13% 

23% 

Toxemia 

43% 


saw tlicir physician and that only 17.6 per cent reported for examination when they 
were presumably well. “If we assume that adequate prenatal care must begin be- 
fore the end of the fourth month of pregnancy, only 74 of the l,8!)(i having an- 
swered this question gtive their physician a fair chance to give them protection. 
This constitutes only 5.2 per cent of the total. In the second rc])ort approximately 
n per cent of the small number included in that study reported to the ])hysician 
before the end of the fourth month. It is evident that we have not yet made 
l)rogress in our efforts to provide adequate prenatal care to those of our citizens 
who arc creating new life.” 

In pi‘eYions itaper.s^-'' we liaYC giYen otir statistics, and emphasized 
tlie similarities and differences hettveen our series of late toxemias, 
drawn largely from rural North Carolina, and those of other investi- 
gators. Lately oiir attention has been focused on certain charac- 
teristics which seem fairl.y constant. We have been struck with the 
number of patients with eclampsia who have been in a very poor state 
of nutrition. Tliey have not been so often the plethoric, stont indi- 
viduals that fulfill the classic description of the eclamptic type. On 
cheeking the localities from w'hich they have been referred and on 
reviewing the state morbidity and mortality statistics, we have found 
that in the same areas in which eclampsia occurred most often we 
were likely to find a large percentage of pellagra and similar diseases. 
On close and repeated questioning and investigation, "wc found that 
the patient, that we see in eclamptic convulsions has come from the 
same group who subsisted on a pellagra-pi'oducing diet. Iluffin and 
Smitld''’ have written in detail on pellagra and deficiency diseases in 
this state. Table IV gives the death rate from pellagra in women in 
childbearing age in North Carolina. 

TAtiw; IV. Dsaths Fr.oAt Pi;r,i,.\(:K.\ ix IVo.mkn' or CinumtrAKi.vo Aoi; 


19.31 

27.5 

19.34 

155 

19.32 

167 

1935 

174 

1933 

150 

1936 

165 


The.'-e figures (Table IV) are cjuife similar to the late toxemia deaths. 
The analogy appromdies even more closely when the diet is analyzed 
in nuo’c detail (Table A ). 

Thus w<‘ see that the diet is grossly flefieient in ail the vitamins 
especiallv A. and 1). as well ns being inadequate in the minerals. 
Tin* en-rgy j)rodni ing elements are adequate as a Avhole init fln-re is 
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livo birtlis. ]bierppinl nlhuiniiuiria jiihI i:onviil<K.ii.‘< were tlie Ciuiso of iloiitli of 
l.imo wonuMi or 2t> per rout. Tiio innjorliy of llic.'-i' patients won' from tlio rural 
districts uml llio iiicidcnco nimuiK lite colored race was relatively higlicr. Tlie 
Alatenial Alortulity Commission in New York City!' reviewed the cause of death 
in 2,0U patients and found toxemia ns the eutise in ‘J.'tO patients or 14.8 per cent, 
and this was greatest in the fifteen- to nineteen-year group (24.1 per cent). Tlie 
nmtenial mort'.ility in the Philadeljdiiai!' rej)ort listed toxemiji as the, third largest 
etinso of de.'ith. Tliero were 7, 7011 deaths and 114 were duo to puerperal albuminuria 
and eclampsia (lo.S per cent), .fn Xorth C.’arolina puorpcnil albuminuria and 
eclampsia have ac-couuled for Gii to per cent of the maternal deaths. 

'Hto populiilit'it ni! Kovth Cttvblina in 1040 wtis u.417,000, of tvliiolt 
45 pof ecnl was c.olored and 70 per coni was nivtil, 4’!ic live biflli 
fale was aboni 25 ])or ,1,000 ])opnlalion or tiboni 75,000 a year. Tlie 
stillbirth rate Avas dO ]Aer 1,000 live births. 'I'lte gotterttl death rate 
was about 44,000 to 4-1,000 a year. 


Tahi.i: I 



NO. MATERNAL 
DEATHS 

NO. Diiniis 

r..vn: 

ALBUMINURIA AND 
ECLAMI’SIA 

1932 

555 

77,880 

7.1 

185 

33.3% 

1933 

5155 

75,322 

7.1 

175 

32.7% 

1934 

(105 

79,55(i 

7.5 

181 

29.9% 

1935 

Olj4. 

79,590 

7.0 

147 

20.5% 

193G* 

497 

70,809 

(>.5 

135 

29.7% 


2,740 

389,223 

7.1 




•I’rovl.-^idiml. 


The local problem is graphically detailed by Bradford^^ Avbo is 
quoted: “It is my belief that in the three states of North Carolina, 
South Carolina, and Virginia the relative importance of the contribut- 
ing cause of maternal mortality cannot he eom])ared with metropolitan 
centers for the factor of lack of proper prenatal care is a greater 
problem in our rural communities than in the urban areas.” In 1932 
iu the State of North Carolina 26,077 Avomen (33 per cent of birth 
registrations) A\xre delivered by raidAvives. In Ncav York City 8.5 
per cent of pregnant Avomen arc delivered by midAvives. An inter- 
esting table (Table II) sIioavs the contrast. 

The comparison Avith a like number of patients in another state is 
recorded. 

Table II 


12,041 DEATHS. NEW' YORK CITA'. 3.14 Dl'.ATIIS. NORTH CAROLINA. 
(CO.MJIONAVKALTII imNI)) (STATE BOARD HE.ALTIl) 


17.5% 

Abortion 

11% 

25.0% 

Sepsis 

15% 

9.7% 

Hemorrhage 

10% 

12.0% 

Toxemia 

41% 


Hamiltoni2 pas classified the matenial deatlis as related to the time of pregnancy 
that the pircgnant woman first consulted a doctor and found that 82.4 per cent of 
the total had some complication of pregnancy or concurrent disease Avhen they first 
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'We have analyzed in some detail the progress of patients who have 
been delivered at the maternity home. These patients came from the 
rural districts and as a rule were single and arrived at the hospital 
in a veiy poor state of nutrition, due to the worry of being pregnant, 
poor home conditions, not eating in the hope of not gaining weight, 
and not having received medical attention. The home was operating 
on a veiy small budget and had difficulty in supplying the actual food 
and accessory factors that could improve and overcome this condition. 
An anal.vsis of 200 cases from 1931 to 1933 records showed an astound- 
ing incidence of toxemia. Thirty cases developed sjmiptoms and 
signs of toxemia, viz., headache, epigasti'ie pain, edema, scotomata, 
general malaise associated with a rise in diastolic blood pressure 
above 90, a rise in systolic pressure above 140 and albuminuria, and 
of these 16 cases showed moderate to marked pitting edema, elevation 
of blood pressure and albuminuria and fell definitely into a preeclamptic 
group. Five patients had eclampsia, 4 had severe generalized convul- 
sions before deliveiy, and 1 developed convulsions twenty-four hours 
following delivery. 

Since many of the cases had been under observation for three to 
four months and since 28 of the 30 patients with toxemia showed 
progression of symptoms during their staj^ at the hospital, an oppor- 
tunity was offered to study the environment conducive or contributing 
to this disorder. 

Blood studies observed over periods of twelve Aveeks shoAved mod- 
erate to seA'cre secondary (microcytic) anemia in 21 per cent of the 
cases. Tlie initial determination of red blood cells in these cases 
shoAA’ed a A'ariation in red blood cells from 2,090,000 to 3,970,000 Avith 
an average of 3,400,000. Since there had been no history of hlood 
loss, and since tlie diet in all cases had been questionably to definitely 
deficient in iron containing foods and the anemias Avere more severe 
than the ])hysiologic anemia of pregnancy, they A\’’erc thought to be 
nutritional. "With improA’oment in the general economic cojulitions, 
helpful suggestions as to the diet and added personnel there has been 
a decrease in the incidoiee of toxemia. The institution’s diet is iioaa' 
e.onsiderod adequate remembering that the prophylactic dose of the 
vitamins and accessory factoi-s is less than the curative.^*’ 

This series of experiments A\'as performed in order to compare the 
effects of an ordinarily adequate diet Avifh those of a questionably 
adequate diet upon the i)i(*idence of toxemias of pregnancy in a groiiji 
of young Avomen. The uniformity of the group lay in the parity, in 
the age range fsixteen to tAveniy-fwo), origin in about the sanu! lowei* 
eeonomie and soi-ial stratum of society, and an absolnf(‘ly uniform 
environment during tlie period of our study Avilhin the eunfines of a 
small charitable institution. 
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n protein (lofieiciH-y. The animal ]>rolein consists chiefly of ]^orlc Avhich 
A’avies with the season. It is over abundant in the Fall and Winter 
but inadetpiate in the Summer. With no .sharp demarcation there are 
three dietary jxronps of ])atients in North (Carolina: the intellij’ont 
economically eajtabh'. the fairly cooperalive adeipiately nouri.shcd, and 
the uninformed iupiropi'rly nourished medically inarticulate •rroii]). 
We have rarely found toxemia in the first two, but it is the prime 
factor in maternal mortality in the last. We sufi'rest. tliat the incidence 
of the maliutnrished pre<rnant women who do not. seek medical atten- 
tion and who develop late toxemia and of those with deficiency disease 
may simply be jmrallel. 

T.MtI.K Y 
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32.0 
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Rico 2i) 

2.0 
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0.0023 

0.0240 

0.0002 
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- 

Field peas 1)0 

30.2 

.'5.1.0 

3.4 
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0.0700 

0.0012 

4- ++ 

4 

Hominy grits .'53 
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o.:>. 
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0.0734 

0.0001 
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Fat .sail pork GO 
Calorie.s 2800.0 

3.1 

0.0 

ill. 3 

0.0011 

0.0331 

0.0001 




Adequate and rcfrulative diet is of prime importance in both groups. 
Urinalysis, blood pressure, and weight, recording and various blood 
estimates are informative. We feel that even though we should eai’ry 
out a most compi-ehensive antenatal routine (Trving^*^) and not be 
able to arrange and supplement the diets of the patients described, 
we would probably find .symptoms of late toxemia of pregnancy 
developing in a greater proportion among this class of patients. How- 
ever, ThcobakU” in three years saw only 7 or S cases of eclampsia, 
while in charge of the largest obstetric service in Siam, yet all tji^es 
of infections especially urinary infection were present in the pregnant 
patients. The diet was deficient in vitamins A and B. His observa- 
tions of the habits of women in Siam arc most enlightening. 

We wrote to our confreres in five widely divergent localities within 
the State and found that there were 44 toxemic deaths in one j^'ear. 
These counties had a total of 77 deaths from pellagra 35 of which 
were in women in the childbearing age. 

We have investigated our hospital records (Watts, Salvation Army 
and Duke) for four years and found that 160 females have been treated 
for pellagra. Only seven of them Avere pi-egnant and one of the seven 
had sjmiptoms of late toxemia. One jiatient had sprue. During the 
same period of time there Avei'e 2,120 patients delivered in these lios- 
pitals and 154 patients Avitli late toxemia of pregnancy. Our mor- 
tality rate for this complication Avas about 13 per cent. 
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List I 

Frances: Poor appetite. Self-restricted diet. 


Breakfast 1/4/37 

2 slices bread 
1 slice butter 
1 cup coffee 

1 cup milk 
1 apxde 

Luncli 

1 bowl soup 
1 slice bread 

Supper 

3 slices French toast 
1 slice butter 

syrup 

Breakfast 1/5/37 

1 egg 

A cup coffee 

4 slice butter 
1 glass milk 

Lunch 

1 serving meat 

2 slices bread 

Supper 

2 slices bread 
1 slice butter 

1 slice bologna 
1 glass milk 
1 choc, pudding 

Breakfast l/G/37 
1 slice bread 
1 apple 
1 glass milk 
I cup coffee 

Lunch 

1 piece bread 
1 small ])otnto 
1 small serving gravy 

.Suj>{)er 

1 glass milk 
1 serving potatoes 
1 dessert (apj'le sauce) 

1 slice bread and butter 

Breakfast 1/7/37 

3 glass milk 
1 egg 

Tmnch 

1 serving slaw 
1 serving macaroni 
I serving tomafoea 
1 jiotato 


Sujrper 

1 serving corn xmdding 
1 roll 

1 slice butter 
1 dessert (xrears and cake) 

Breakfast 1/8/37 
4 grapefruit 
I roll 

-h cup coffee 
1 glass milk 

Lunch 
1 potato 
1 slice meat 

Sujrper 

1 bowl beans 

-3 slice bologna 

2 slices bread 
1 slice butter 
1 dessert 

1 glass milk 

Breakfast 1/9/37 
1 apple 
1 glass milk 
1 cuj> coffee 

Lunch 

1 serving rice 
1 serving peas 
1 serving gravy 

3 serving meat 
3 slices bread 

Sujrpcr 

1 serving jjcas 
3 serving tomatoes 
1 serving jam 
3 slice butter 
biscuits 
1 glass milk 

Breakfast 3/10/37 

;1 slice butter 
i grapefruit 

1 cup coffee 

Dinner 

2 serving peas 

3 serving 
jiickle.H 
potatr* chips 
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Kiuphasis wis recontly laid ])y Strauss’^ ujion llie possildc role 
l>laycd by tbe protein intake and the leA'cl of tlic plasma proteins in 
tlie dcvelo])ment of water retention as one of tbc important manifesta- 
tions of toxemias of profrnaney. ]»y feeding: 15 women witli toxemia 
of ])re{;nan<;y, a very ln"li protein diet (200 jrm.) snpi)lcmented by 
])arenlcral administration of liver extraet as a sonrec of vitamin 1? 
complex, Stranss was able to indnee in all three patients loss of weight 
attributable to a loss of edema togetber with a disa])pearancc of symp- 
toms of toxemia. 

Since a diet containing 200 gm. of animal protein (meat, tisb, eggs, 
milk) was both economically and physically impracticable, especially 
in the lower economic strata of the popnlation, we attempted to ren- 
der a diet which (1) was barely adequate in regard to protein, vita- 
mins, and minei’als, (2) liberally adequate in these respects and yet 
keeping it within the limits of availability to even moderately poor 
families. With this ])nrposc in view the regular diet of the institution 
was taken as basic or cositrol for this group of patients. 

The 56 jjatients in this study received the regular diet of the insti- 
tution under the suimrvision of a competent matrmi and of a nurse. 
This diet, a record of which was kept in a daily menu .sheet, repre- 
sented that common to charitable institutions maintained on a very 
limited budget. There was an abundance of the cheaper items, such 
as bread and cereals, but great re.strietion in regard to the more ex- 
pensive items such as fresh fruit, milk, butter, eggs, meat, and fish 
products. During the winter season fresh vegetables are also limited. 
It is to be noted that the attitude of the staff toward the patients was 
a highly benevolent and kindly one, and the patients Avei’e peianitted 
to eat all they wanted of the foods that were abundantly available, 
chiefly bread, cereals, potatoes, and some vegetables. This is illus- 
trated in the dietary for one Aveek for Iaa'O patients giA'en in Lists 
1 and 11. These Avej'c chosen as illusti-atiA’e in a contrasting Avaj" of 
the intake of food of a patient AAuth a good health}’' aiipetite and of 
one Avith a poor appetite. An estimate of the aA’crage daily intake in 
terms of grams of protein, fat, and carbohydrate and of the calorie 
values is also indicated. AlloA\’iug for indiAudual Amriations in ap- 
petite, the consumption Avas 35 to 70 gm. protein, 46 to 106 gm. fat, 
102 to 266 gm. carbohydrate, and 964 to 2080 calories. 

As far as the calorie intake goes it Avas obA’iously more than ample 
to take care of the actual needs of these Avomen all of Avhom Avere 
inactiA’’e, even after taking into account the increased basal metabo- 
lism in the last months of pregnancy (.summarized by A. W. Roavc^®). 
The adequacy of this diet in regard to proteins, minerals, and vita- 
mins, Avas less certain. According to Sherman-^ “There seems to be 
little if any need for increasing the ordinaiy intake of protein during 
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Lunch 

1 serving beans 
1 serving potatoes 
1 serving turkey 
1 serving dressing 
gravy 
celery 

4 slices bread 

Supper 

1 bowl beans 
1?, slice butter 
?. slices bread 
1 glass milk 
1 dessert 

Breakfast n2/2R/r>G 

1 bowl oatmeal 
milk and sugar 
M slices bread 

1 slice butter 

2 cups coffee 
milk and sugar 

1 apple 
candy 
Lunch 

1 large serving turkey pic 
1 serving snap beans 
1 serving gravy 
;i servings peas 

5 slices bread 
candy 


Sui)pcr 

1 bowl turkey soup 
1 serving Irish potatoes 
1 serving chicken salad 
3 rolls 

1 slice butter 
1 small serving jelly 
1 slice cake 
candy and nuts 

Breakfast 12/29/3G 

1 bowl cornflakes with 
milk and sugar 

2 rolls 

1 slice butter 

3 egg 

2 cups coffee 
milk and sugar 

Lunch 

1 serving cabbage 
1 serving beans 
1 serving potatoes 
1 serving meat 
gi-avj’ 

3 rolls 

Supper 

1 bowl beans 

2 slices bologna 
2} rolls 

1 slice butter 
peach preserves 
1 glass milk 

1 dessert (pears with cake) 


pregnancy and some reason for caution in doing so. The surplus over 
actual need -whieh most ordinary dietaries contain seems ample for 
the needs of pregnancy.” (On the oilier hand Sherman, i.e., 4G4, 
fluotes Smith (Lancet 2: 54, 191G) to the effect that “maternity hos- 
pital records have shown that women classified as under-nourished 
during ])regnancy showed greatly increased proportions of stillbirths, 
of premature births and of deaths of babies within ten days after 
birth.” 

It .should be noted, however, that by far the largest proportion, 
estimated as 70 per cent, of the jn-otein was furnished by the cereals 
and only approximately 30 per cent by meats, milk and eggs. It is 
euneeivabh! tiial, while the total amount of jn’otein was adeiiuate, the 
(piality of the jirotein, or the (plant ity of the type of jirotein best 
suited for re}>lacement of maternal tissue and blood proteins was not 
entirelv adetpiate. This possibility was borne out by the discovery of 
the relatively low plasma protein values shown in the charts and dis- 
<‘ussed later. Also on the basis of our Ivtiowledge of tlie group of the 
populntifui from whiuh most of tin* snbject.s came, the dietary before 
admission to the hospital of thes»! jiatimits was very likely to have 
been deficient both in the quantitative and qualitative aspeuis. 
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List H 

Dir/rs J^ATA’ATiox Aiimy Hosistai. 


Imic: Lihoral diet, apjiolito. 

Breakfast 32/22/n(5 

1 l) 0 \vl eornfinkes 

2 rolls 

3 CSS 

3 A slice butter 

2 cups eofl’ee 

Ltineli 

3 serviiifi rutabafjas 

3 serviu^j striuy lit'aus 
3 serviuji; sweet put siloes 

1 sorviuj; ;^r:ivy 
3 slice laeat 

:!A rolls 

Supper 

3 bowl jieas 

2 slices bread 

2 slices butter 

1 serving ]iotatoes 

3 dessert 

3 glass milk 

Breakfast 32/2:1/30 
:> slices of bread 
3 slice of butter 
1 bowl of cream of wheat 
milk and sugar 

1 orange 

2 cups of cofTco 

I^uneli 

3 slices of bread 
1 serving of peas 

♦ 1 serving of potatoes and gravy 
1 slice of meat 

Supper 

1 bow] beans 
1 slice bologna 

3 slices of bread 
1 slice of butter 
3. dessert, jiears 

1 glass sweet milk 

2 cakes 

Breakfast 12/24/36 
1 bowl oatmeal 
milk and sugar 

4 slices bread 
IJ slice butter 

1 apple 

2 cups coffee 
milk and sugar 

Lunch 

4 slices bread 
1 serving potatoes 
1 serving cabbage 

1 serving gravy 

2 wieners 


Siip])cr 

1 bowl beans 
3 slices bread 
31 slice butter 

2 slices sausage 

1 glass sweet milk 

3 dessert, ])udding 

Breakfast 12/2;V;i(l 

1 bowl cornflakes 
milk and sugar 

fi slices bread 
IH slices butter 

2 cups coffee 

Christmas Dinner 
S slices bread 
1 serving of cranberries 
1 serving of turkey 
1 serving of dressing 

1 serving of peas 

2 servings of ])otatoos 
servings of gravy 
“Eating iJl Day“ 

Ice cream and ctikc, nuts, candy, 
raisins 

Bretikfast 32/26/36 

3 bowl ftirina 
milk and sugar 

4 slices bread 
34 slices butter 
2 cups coffee 

1 orange 

Lunch 

1 serving peas 

1 serving potatoes creamed 

2 wieners 

4 slices of bread with gravy 

Supper 

2 bowls peas 
onions 

1 slice bologna 

5 slices bread 

2 slices butter 
13 glass milk 
1 rice xmdding 
1 orange 

Breakfast 12/27/36 
1 bowl cornflakes 
milk and sugar 
1 egg 

4 slices bread 
1 slice butter 

1 orange 

2 cups coffee 
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edema, headache, and alhimiiu in the urine. There Avere six patients 
in this series who had evidence of nephritis or hj’perteusion on admis- 
sion, four Avere placed on augmented diet and tAvo on regular diet. 
All six shoAved a progressive increase in symptoms and Avere included 
in the toxic series. Since no strikingly consistent differences Avere 
found in the figures for the above enumerated analyzed constituents 
only a graphic representation of the values averaged for each of the 
above groups is gh^en in the figures beloAv (Charts 1, 2, and 3). The 
analytical results for each indiAudual Avere tabulated by the above 
designated four groups. Within each group and for each item the 
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CIrirt 1. 

figures Avei'e aA’craged as they fell into tlie following periods: ante- 
])artnin sixteenth through elcA'enth Aveck, tenth through seventh Aveek, 
sixth through third Aveck, second through paidurition, parturition 
fir.st two Avceks, next four Avceks, and next, four Aveeks through the 
tenth Aveek ])osti)artum. The points giA'en in the figures are averages 
so obtained, 

DISCU.'^S^ION OF CIir.MlrAr. I)AT,\ 

A. The Hi tnatolnfiif: — iriiart 1.) 'I'iic ri'J liloofi cell count, li<‘iuo(;Ioliili, JiTI'l 

liojr.ntocrit, v,-lule jioi Flojvving very crv.it .lifTi-ti'ii.-fs for the groujt?, Jo f-liow: (J) 
Tlic frcnuontl'.' lov.orire^ of nil of tln-.-'o Vflhle^ |irob;tti1y Jiio to <Iilution 

ijf she hlu.ij n*- Mitari’-teJ hv sttul otherc.-* with n return tiowirJ,*. noriiiiil 

l-’ve!- jtf-so j>rirSus!i ; issol (~} n tenJeney to the hisve*; vSiltje.H ol/.-ervcii in tlo? Mtuiy 
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For tlicse reasons it ivas decided to add to the diet of every other 
patient in order of admission the following constituents: 

liiO gin. of «Uimino(1 niillc powder. 

20 yeast tablets. 

IT) (Irop.s of pcreoinorphum oil. 

2 gin. of bone meal. 

‘1 gin. of ferrous sulfate. 

These items supplied to each other patient furnish additional: protein 
60 gm.,. carbohydrate 75 gm., fat 2.5 gm. a total of 580 extra calories, 
and also adequate amounts of vitamins A, B, D, and E as ivell as of 
minerals, particularly of calcium phosphorus and iron. The exti’a pro- 
tein supplied by the milk is generally considered to he of high “bio- 
logical A’alue” particularly for growth of new tissue and the forma- 
tion of milk in lactation. The dried milk was fed cither in the form 
of a eustard or a beverage. In order to avoid .iealousj’’ and ill feeling 
on the part of the. inmates not receiving the supplcmentaiy items, 
these items were deliberately not made ])articularly attractive in the 
form they were served. 

The clinical records of these patients are recorded elsewhere. For 
purpose of the chemical study samples of blood of the patients were 
secured on admission, usually fourteen to ten weeks before term, 
every two ivecks thereafter, including one sample a few days before 
delivery, one shortly after delivery, and at two -weekly intervals for 
ten weeks after delivery. Heparin (Hollman-LaKoehe) ivas used as an 
anticoagulant. 

On these samples the following determinations were made: hemoglobin (Sahli 
method), red blood cell count, hematocrit, total protein, albumin by a macromodi- 
fication of Howe’s methodic and nonprotein-nit rogen of the plasma by the usual 
Folin-Wu method, total fat by Wilson and Ilnnner’s mcthod ,23 the iodine number 
of the fat by Yasuda’s method, 2i chole.sterol by Schajiiro, Lerner and Posen 's modi- 
fication of Schonhumcr and Sperry’s mcthod,25 phospholipids by a combination of 
the digestion technic of King, sc and the colorimetric determination of the phosphorus 
by the method of Fishe and Sabbarow.2' 

These particular chemical values were selected in the hope that 
thej’- would reflect the nutritional influences of the diet upon the 
maternal organism more closely than the others which had been pre- 
viously studied in normal pregnancy and in toxemias. 

For purposes of summarizing the results of these studies, they ivere 
treated in four groups on the basis of diet and type of delivery. 

Group I: Control diet, normal delivery, 15 cases. 

Group II: Control diet, toxic delivery, 11 cases. 

Group III; Enlianced diet, normal delivery, 18 cases. 

Group TV: Enlianced diet, toxic delivery, 9 cases. 

Toxic delivery means that the patient had signs and symptoms of late 
toxemia at the time of delivery, elevation in blood pressure to 140/90, 
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pregnant women. This decrease is almost entirely at the expense of the osmotically 
more active albumin fraction, and is thus reflected in the figure for colloid osmotic 
pressure. 

An examination of the plasma protein curves for the four groups reveals that 
the ingestion of the extra milk protein, vitamins, and salts had no appreciable 
effect on the general level, ufitli the notable exception that immediately antepartum 
Group II of 11 patients on the control (low protein) diet, who develo])ed toxemic 
symptoms, also showed on the average the lowest proteins (total protein 5.8 per cent, 
albumin, 3.05 per cent, globulin [bj' dillcrencc] 2.75 per cent, A/G ratio 1.1, osmotic 



Chart V.. 


pre.'Siirc [rah':] 228 I'm. II.O). It .'should be noted, howt!vi>r, that (iroup IV of !t 
patients on tla* high protein diet, who .also developed to.xemic .symptoms, <Iid not 
show this marked lowering of the jilasina proteins as compared with the two groups 
without foxemie symptoms. 

The return of tiu* [ilasma jirotein values towards a iioruial levd regardless of 
type of diet and in spite of the drain of lactation and nursing in (his series is 
fpiite remarkable and is indicative perhaps of the pfc-sihility tliat the basic control 
diet tised was rjiiite ade<jurite to maintain a normal plasma protein level, Tt will 
be notfsl also that t’ne relative rate of inere.w of the concentration of the plasma 
proteins postpartum was mu-h greater than the rate of im-r.-ase in the hemoglobin 
and r(‘’. blood cells. This ol.'s-rvation points toward .'in es*<-ntial din’erence in tie- 
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in till' anti'imriiiin period for tlio two tllf control (lower jirotein) diet 

and consistently higher values for tho two groups on the iiroteln and vitamin 
reinforced diet. 

li. Tlir Pln.-iiiin J’rotvin (dkI Jlhiimiii Pain . — (Chart 11.) Here wi' observe the 
general tendency for low jwolein values, the ligure.s averaged for all four grou{)s at 
fourteen weeks antepartum are compared in Table YI with the average values at 
ten weeks posljinilnm and with the aoeepted average values for the plasma jiroleins 
of normal nonpregnant women as given by I'eters and Van tflyke.s" This is more 
marked in our general series of toxemia patients and was noted by .Die(!kmann"0 
who ascribed it to a jirobable nutritional basis. 

Tho colloid osmotic jiressure of the proteins was calculated according to the 
formula proposed by Wi'lls, Youmans and Miller-''^ for jnirpo.ses of comparison with 
Strauss’s data.' 



Our figures for the plasma proteins in tho fourteenth week antepartum agree 
fairly well with those found in the literature (ably reviewed by Dieckmanu and 
lVcgncr3i showing a general decrease as compared with values for normal non- 


Table VI 


AVERAGE 14 AVEEKS 
ANTEPARTUM 

29 CASES 

AVERAGE 10 AVEEKS 
POST PARTUM 

19 CASES 

AA'ERAGE 

NONPREGNANT 
AVOMEN (9) 

16 CASES 

Total protein, gm. per cent 6.1 

7.1 

7.0 

Albumin gm. per cent 3.5 

4.3 

4.3 

Globulin gm. per cent 



(by difference) 2.G 

2.S 

2.7 

A/G ratio 1.35 

1.53 

1.59 

Colloid osmotic pressure. 



cm. H,0 256 

330 

328 
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ably lies in tlie fact that tlie basic diet upon Avbicli these additional 
desirable dietary factors were superimposed was not in the true sense 
of the term a deficient one. 


We -wish to tliank Dr. AVarren Cox, Jr., and the ^lead Johnson Company for their 
generosity in supplying the supplemental diet; Miss Rachel Stephen and Mrs. McClee.s 
for their technical aid and the staff of the Salvation Army Maternity Home for their 
coopei'ation. 
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inocliauisnis of tlio !ii)paron(. ri'poncrntion of the plasma proteins and of the red 
Idood cells apart from the mechanical factor of the increased hydremia antepartum, 
desifinated as “oligocythemic hypervolemia’' hy Dieckmann and Wegner.'-*^ 

C. The Plosmo Fate and Lipiu . — The curves in Chart for the average values in 
the four groups confirm in general the established tendency towards hyperlipemia 
in ])regnancy, Tliis subject was recently reinvestigated and reviewed by Boyd.32 
While, in common with other observers, large individual variations were found in 
this study in all four groups, the total lipin, cholesterol and jihospholipid values, 
already considerably above normal levels at the beginning of our observations in 
the fourteenth week antej)arlum, tended to incre:ise still further until piarturition 
and fall to normal levels postpartum. Xo striking dilTorcnces were found which 
could be accounted for either on the basis of diet or of ]»rcsonce or absence of 
toxemic symptoms. The only general observation which can be made is that in 
pregnancy, as in other conditions involving hypoprofeincmia notably in nephrosis 
and in other forms of water retention, there appears to be a tendency towards a 
concomitant hyperlipemia. This may or may not be an expression of an attempt 
on the part of the organism to compensate for the fall in the colloid osmotic pressure 
due to the hypoproteinemia as suggested by Fishberg.sT But as pointed out by 
Boyds^ the true cause of hyperlipemia of pregnancy is still obscure. The curves 
of the iodine number values of the total plasma fat appear to vary inversely as the 
values for the total fats. This indicates that the increase antej)artnm and the fall 
postpartum in the ]ilasma fatty acids is largely accounted for by the siiturated fatty 
acids, as was jircviously observed in a study of the lij)ins in hyperthyroidism by 
Nicholls and Bcrlzweig.'''-* Tliis undoubtedly points to (dianges in the ratio of sat- 
urated to nnsaturated plasma lipins, but the significance of this factor for the 
phj'sicochemical equilibrium of the blood is as yet not clear. 

The weight gain over a period of three months antepartum averaged 35 pounds 
in the group receiving the augmented diet and 12 in the regular diet group. Edema 
was noted more often in the latter group. 

There was little difference in the blood pressure readings of the two groups. As 
a rule, it was low, 100 to 114 systolic and GO to 70 diastolic. In the toxemia group 
we naturally found an increase of pro.«surc, more ])ronounccd in the diastolic iigurc, 
as well as an unusual weiglit gain — in one instance 50 pounds in three months. 

CONCLUSIONS 

Puerperal albuminuria and eclampsia account for the highest per- 
centage of maternal deaths in North Carolina. 

Lack of prenatal care is the prime factor in the.se deaths. 

The incidence of toxemia of pregnancy and nutritional diseases 
parallel in this state. 

It appears from this study on 54 young primiparae that the addition 
of dried milk, vitamins, calcium, and iron to a diet which may’^ be 
regarded as marginal in regard to protein, vitamins and minerals did 
not exert an appreciable effect on the incidence of toxemic symptoms. 
Nor were there observed any significant effects upon the blood cells, 
hemoglobin, and dilution, nor upon the concentration of the plasma 
proteins, fats, and lipids. The most likely explanation for this prob- 
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after delivery, tliiis iierinitting several observations on each individual. 
Routine determinations included height and weight, respiratoiy rate, 
total volume of respired air per unit of time, and the CO 2 and O 2 con- 
tent of the expired air. These data permitted calculation of the minute 
volume of respired air, and the amount of the tidal air, while the COo 
produced and the O2 absorbed were computed per kilogram of body 
weight and ])er square meter of body surface area. The ratio between 
the minute volume of respired air and the total CO 2 produced per minute 
was used as an index of the degree of liypervcntilation. 

Table I shows that there was little change in the respiratory rate 
dui’ing the thirty weeks of pregnaney for which average values are 
available, but that during the same interval the tidal air increased by 
approximately 28 per cent (from 265 to 339 e.c. per respiration). Tlio 
minute volume of air passed through the lungs increased 26 per cent, 
although in terms of square meters of body surface tlic increase was 
only 11 per cent, and in terms of kilograms of liody weight it was in- 
significant. The ventilation ratio remained practically constant, al- 
though as compared witli values obtained in the late puerperium there 
was a considerable increase. Apparently tlie respiratory changes in- 
cident to pregnancy make their appearance in tlie veiy early weeks 
after conception. 

Associated witli these alterations in ventilation, there were definite 
clianges in the composition of the expired air. Tlie percentage of CO 2 
remained at a low level (3.03 to 3.15 per cent) from the 121 li to the 
40tli week of jiregnancy, whereas in the postjiartum period it aiiproachcd 
the normal nonpregnant level, ranging from 3.30 to 3.98 per cent. 
Tliero was an a.s.sociated rise in tlie amount of COo expired per minute 
and per square meter of body .surface, althougli tlie amount per kilogram 
of body weight was scarcely altered. 

The iiercentage of Oo ab.sorbed decreased .slightly from the twelfth 
week of pregnaney, Avhen it was already considerably below the non- 
pregnant level as rcpre.sented by readings obtained after the .second 
postpartum week. At the same time, the absolute amount of O2 ab- 
.sorbed per minute increa.sed during pregnaney and fell again after de- 
livery. When calculated ])er kilogram of body weight, the absorption 
of 0 « was highest in the third and fourth lunar months of pregnancy, 
gradually decreased during the remainder of gestation, and showed a 
further fall in the postpartum period. On the other hand, the absorp- 
tion of O2 i)er Sfiuaro meter of body surface increased .slightly from 
the twelfth to the fortieth weeks of jiregnancy and then fell rather con- 
siderably after delivery. 

Tt is postulated that these unexpected variations in gaseous exchange 
mav be due to the fact that tluf rapid increase in body weight during 
gestation is due largely to fat deposition and ivator retention. The 



I^ESPIKATTON AKO PUL^MONAEV VENTILATION IN NOIEMAL 
NONPPEGNANT, PPEONANT, AND PUEPPEPAL AVO:\lEN^' 

With ax 1xti:ki*ki;tatk)x ok tiik Aoii>-Bask Ealaxch Dkhixo 

NoiniAii Prk(;xaxcy 


E. 1). Pi-ass,AL1).. P>'va ('iTV, Iowa, and Erkh W. Ohi-rst, Pii.D., 

Lkxixoton, Kv. 

(Frnw thr ])rporl iiit'nl of Obshtru'Ji anti Gpun'olop;/, Flair. Vnirt rstilii of Iowa) 

T he total respiratory motaiwlisnv in ])rognani and nonprcgnani 
women lia.s boon thorou!zhly studied, l)ut little attention has been 
directed toward associaliinjr the altered respiratory gaseous exchange 
with the acid-base balance during gestation. 

Atagims-t.ovy,! Zuntz," Khit'ti’n,-" Howe, Ganivnii, nnd ALittlicws,-* Pcliroodcr/’ and 
Borconslcy and Hos-sigiKirc' liave sliown that the aiiioiiiit of air re.spircd per minute 
increase.^ jndgresisively during pregnauey hnl returns to normal levels proiniitly after 
delivery. The.'Je report.s also indicate that there is usually a slight increase in the 
respiratory rate, associated with a more marked increase in the tidal air (the volume 
of air involved in a single re.spiration). Certiiin of the.se i!ivestigator.si-‘*i found 
that the percentage of CO„ in the e.xpired air remains quite constant during gesta- 
tion, while the minute volume of CO„ produced increases. It has also been observed 
that the ])ercentage of 0, absorbed from the insjjired air is dimini.shed .slightly, al- 
though the total volume absorbed [)er minute is im^reased, thereby producing variable 
and i)robably insignificant variations in the volume of O, absorbed per minute per 
kilogram of body weight. 

The ])i’e.seut. communication offers further data on the resjiiratory 
gaseous exchange in itregnanl. and early puerperal, as compared with 
normal, nonprcgnatit women, and attempts to interpret the acid-base 
balance of the blood during pregnancy in terms of alterations in the 
respiratory exchange. 

The intere.st of one of us (E. D. P.) in this problem developed from 
a critical survey of data compiled during an earlier inve.stigation of the 
basal metabolism during pregnancy,'^ using the method described by 
Bailey,® which is essentially that of Boothby and Saniford.® The ex- 
pired air was collected in a Tissot spirometer, and the CO 2 and O 2 were 
determined in duplicate -with the Henderson-Haldane gas-analysis ap- 
paratus. All tests were made in the morning after ten to twelve hours 
fasting and after a preliminary rest period. A total of 290 determina- 
tions were made on 56 normal pregnant and puerperal women. These 
patients usually reported at four-Aveck intervals during pregnancy, in 
many instances from the third lunar month, and at seven-day intervals 

’Read at the Fiftieth Annual Meeting of the American Association of Obstetricians, 
gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 20 to 22, 1937. 
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slight increase in oxygen absorption and in carbon dioxide production 
per square meter of surface area explains the moderate rise in the liasal 
metabolic rate during the latter half of pregnancy and may be related 
to the metabolism of the rapidly growing fetus. 

Since these older values Avere calculated from work sheets prepared 
in the routine performance of basal metabolism tests by trained techni- 
cians, it was thouglit wise to rejicat the work under research conditions. 
Tlie original teclniic was followed as closely as possible and all deter- 
minations were made by one of the authors (P. W. 0.). Obstetric pa- 
tients were available only during the last month of i)rognancy and for 
the first ten days after delivery. Twenty-two normal primigravidae and 
23 multigravidae were studied before delivery and 10 primiparae and 
11 multiparae after delivery. In addition, 20 normal nonpregnant 
Avomen (nurses and lalioratory technicians) Avcrc available as controls. 

The average results are recorded in Table Tl. The minute volume 
of respired air is markedly increased OA-er the nonpregnant average 
(4b per cent in llie primigraAudae and 43 per cent in tlie multigravidae). 
Tliis increased air excliange is associated Avith a rise in the tidal air, 
even tliough the respiratory rate is increased from 14 to 16.5 (aA-erage) 
])cr minute. Tlie percentages of O 2 absorbed and of CO 2 produced are 
decreased, probably as a result of the augmented air exchange, Avhilc 
the A’olumes exchanged per minute are increased. Tlierc is also an in- 
crease in the volume of gaseous exchange ])er siiuare meter oC body 
svn-face and per kilogram of body Avcight. The ratio of the minute 
volume of rc.spircd aii’ to tlie volume of CO 2 produced (an inde.x of tlie 
degree of liyperventilation) rises from 31.2 in the nonjiregnant to 35.4 
in each grou]) of pregnant Avomen, an increase of 4.2 c.c., or 13.4 per cent. 

Tile data shoAv relatively little difference betAveen primigravidae and 
multigravidae, exceiit that both the total gaseous exchange and the tidal 
air arc .slightly greater in the former. 

In the puerperal Avomen (five to ten days after delivery) the average 
values tend to approach the nonpregnant level, which in certain in- 
stances is actually reached. 

While there are certain diPerences betAVecn the two .series, they are 
in general eontirmatory, and demonstrate that there are certain con- 
sistent changes in gaseous exchange during gestation: (1) The tidal 
air increases, contrary to the iiopular belief that the upward ])rc.ssure 
of the pregnant nterns re.stricts the ca])acily of the che.st cage. Appar- 
ently the lateral expansion of the chest Avail more than compensates 
foi- the upward disidaemiient of the diaphragm. (2) IMore air passes 
through the lungs j)er unit of lime. This is ati (‘xi)re.ssion of the in- 
creased tidal air plus the increase in the re.spinitory rate. (3) The O-,. 
abs.ivpjion and the produetimi j»cr unit of time, pel- minute per 

kilognim '»f body Aveight, and per minute per .square ni'-ler of body 
surface art- inere.-ised during pregimui'y. hut the inen-ast-d pulmonary 
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ventilation leads to a significant reduction in tlie percentage of oxygen 
absorbed from and of carbon dioxide added to the air during its passage 
tlirongh the lungs. (4) The ratio of air respired per minute to the 
CO 2 expired per minute indicates a considerably increased pulmonary 
ventilation, wliich appears in the first trimester of pregnancy and dis- 
appears during the first two weeks after delivery. 

DISCUSSION 

Divergent interpretations of the acid-base balance during pregnancy 
have been presented by two groups of investigators,^”’ altliough it is 
generally agreed that gestation is accompanied by a fall in the serum 
bicarbonate content and in the alkaline reserve. Zuntz,” Magnus-Levy,^ 
and Schroeder"' noted a definite increase in the minute volume of respired 
air, while Hasselbaleh and Gammeltoft,’- Eowe,^^ and others,^'*’ have 
sliovm that the CO 2 tension of the alveolar air is reduced. Bokelmann 
and Rother^” have reported tliat the urine is slightly more alkaline in 
pregnant than in puerperal women. Stander, Eastman, Harrison, and 
Cadden’^” found no increase in organic acids or any evidence of the 
presence of unusual acids in the blood during normal pregnanc 3 ^ Re- 
ported values for the pH of plasma are not in agreement, certain ob- 
servers recording the hydrogen ion concentration slightly lower than 
the normal average and others detecting no significant variation. 

Mimtwyler, Limbach, Bill, and Meycrsis found the blood pH of normal ante- 
partum women usually slightly above the nonpregnant level and concluded that hyper- 
ventilation is responsible for the change. They believe that hyperventilation causes 
the COj to be lowered while the base diminishes secondarily as a compensatory 
reaction. 

On the other hand, Kydd, Oard, and JPeters^o object to the assumption that the 
fall in bicarbonate results from lij-pervcntilation, and otTcr the following specific 
criticisms: (1) They, and certain other ob.servers, find that the blood pH values of 
pregnant women arc not elevated. (2) Muntwyler and otliors studied such heterog- 
enous materi.'il that their average figures are of little significance. (2) Tlic oliserva- 
tion of ^luntwyler and others, that the elevated pH persists for some days after 
deliven,-, although the total base and the CO. content have returned to normal 
levels, would seem to invalidate their theory concerning the CO. and base deficits, 
since the high p7I would indicate that the livTicrventilation persists after disappear- 
ance of the CO, deficit, which it supposedly has induced. (4) It has not yet been 
demonstrated that the CO, deficit of hyperventilation is compensated for by reduc- 
tion of liase. Experiments by Peters, Bulger, Eisonmann, and Lee , 10 and others, 
indic.ate that compensation for such a CO, deficit is c.stablishcd by an increase in 
the chlorides without a change in the total base. 

Tho data licre presented tend to confirm the contention that tlie pul- 
monary liypervcntilation, which i.s physiologic in pregnant woman, must 
lie a factor in the regulation of the acid-base balance. Due to the grad- 
ual development of the increased respiratory exchange, atul its long 
(iuratioii. a tu'w aeid-hnse crpiilibritim is cstabli.slied. in whieli the tend- 
eney toward an elevated pH is compensated for by a decrease in tlie 
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alkali in the blood is gradually excreted through the kidneys, producing 
a less acid urine and resulting finally in the restoration of the normal 
acid-hase balance. 

In normal pregnant 'women, the hyperventilation is mild and con- 
tinues over several months, during which the bicarbonate is decreased 
in proportion to the reduction of the CO 2 content, and the blood main- 
tains a normal pH. When, as in some of the cases reported by Munt- 
Yyler and others,^® the blood pH is above normal, it would seem reason- 
able to assume some interference with the usual compensatory reduction 
of the concentration of bicarbonate, although it is to he expected that 
this protective mechanism would he operative and effective in the major- 
ity of normal women. 

Our data indicate that the phj’-siologic hyperventilation of pregnancy 
does not cease abruptly with delivery, but disappears gradually during 
the first two weeks of the puerperium. This observation probahlj’’ ex- 
plains the findings of Muntwyler and others^® who noted a slightly 
elevated pH in certain women after delivery, even though the bicar- 
bonate and total base had returned to normal, and there Avas a slight 
increase in the total acids of tlie blood. 


SUMMARY 

1. The respiratory rate is increased slightly from tlie fourth lunar 
month of gestation to term. 

2. The volume of tidal air and the minute volume of respired air 
increase progressively during pregnancy and return to normal during 
tlie second week after deliveiy. 

3. The minute volumes of CO 2 produced and of O 2 absorbed increase 
gradually during pregnancy and approach the normal nonpregnant 
level from one to two weeks postpartum. 

4. The ratio of the minute volume of respired air to the CO 2 expired 
is greater in pregnant than in nonpregnant women. One Aveek after 
delivery this ratio is less than during pregnancy but still greater than 
in nonpregnant controls. 

CONCLUSION 


The acid-hase balance of the blood of normal jirognant Avomen rep- 
resents a condition of compensated CO2 deficit due to jihysiologic hyper- 
A'cntilation. The long ])criod of pregnane}’ re.sults in an Cf|uilihrium in 
Avhieh a jiotentially increased pH, due to hyperventilation, is returned 
to normal by a loAvercd plasma bicarbonate and a projiorlionatcly dc- 
c.rcascd carbonic acid. 
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plasma bicarbonate proportional to the lowering of the carbon dioxide. 
This conipcnsalory development serves generally to maintain the hydro- 
gen ion concentration within recognized normal limits.-" 

The increased volume of respired air in terms both of body weight 
and of surface area indicates hyiicrvcnt.ilation, as do the accelerated 
respiratory rate and the increased volume of tidal air. Available data 
.suggest strongly that the hyperventilation is due not to an increased 
production of CO2 by a physiologic acceleration of metabolism, but 
rather to some other stimulus which increases the respiratory exchange 
and secondarily lowers the CO- tension. It should be noted that the 
ratio of the volume of raspired air to tliat of the CO- produced is greater 
in pregnant than in nonpregnant women, i.e., more air is re.spired dur- 
ing the removal of a given amount of carbon dioxide. ^Moreover, Slander 
and others^' have .shown that thei'c is no increase in organic acids and 
no accumulation of abnormal acids in the blood of pregnant Avomen 
which might cause a compensatory hyperventilation. Hydrogen ion 
determinations also indicate that there arc no unusual acids in the cir- 
culating blood. ConsecjuGntly the only known acid which might be re- 
sponsible for the rc.spiratory alteration is carbonic acid, which, Iioav- 
ever, is at a lower than normal level in the blood of pregnant Avomen. 

The term ‘'hyperventilation,” as used in connection AAUth “acid-base 
balance,” is somewhat confusing since it may refer either to forced res- 
piration over a compai’ativcly short interval, ])roducing a picture of 
alkalosis, or to an accelerated respiratory rate caused by an increased 
concentration of hydrogen ions. In either instance, the respiratory rate 
and the minute volume of respired air are increased and the alveolar 
CO- is reduced. It is avcH recognized that Avlicn the hydrogen ion con- 
centration of the blood is inci'cascd, as in uncompensated acidosis, the 
respiratory center is stimulated and the respiratory exchange is accel- 
erated to “bloAV off” carbon dioxide. This mechanism alters the ratio 
betAAuen the bicarbonate and the free CO- of the blood and thus tends 
to restore t.he normal hydrogen ion concentration. 'When the Ioav pH 
is due to acids other than carbonic, the resultant hyperventilation 
“bloAvs off” the carbon dioxide producing very Ioav CO2 tensions in the 
blood and alveolar air Avithout materially affecting the hydrogen ion 
concentration of the blood. 

The fact that there is no increase in acids in the blood in normal preg- 
nancy leads to the conclusion tha.t the hyperventilation during gesta- 
tion is not due to an increased hydrogen ion concentration, i.e., an 
acidosis, but rather to some unlmoAATi stimulus. Hyperventilation pro- 
duced by stimuli other than an increased acidity can loAver the CO2 
tension, as is demonstrated in experiments inAulving Auluntarily forced 
respirations, AAdien the ratio of bicarbonate to free carbonic acid is dis- 
turbed and the blood pH rises promptly, due to the faet that the bi- 
carbonate decreases less rapidly than the carbon dioxide. The excess 
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tion for investigations of the utmost practical value. If I may say so, it is my firm 
conviction that this association and American obstetricians in general need more 
studies on fundamental problems such as these two you have just heard. 

DE. PAUL TITUS, Pittsburgh, Pa. — In eveiy research problem carried out so 
thoroughly as this one has been, I like to look for the practical clinical application 
of the findings. Plass and Oberst have presented ' certain specific facts to you ; 
namely, that the pregnant woman’s respiratory rate increases progressively from 
the fourth month onward, as does also the volume of each respiration. They have 
reasoned logically that this is as plysiologic as it is for any of us to breathe more 
rapidly and more deejily whenever we exert ourselves physically more than usual. 
When the pregnant woman’s race is over, these, with their concomitant blood 
chemistrj’ changes, quickly return to their normal nonpregnant level. 

A clinical conjecture is suggested by this work. Does it not indicate that basal 
metabolism estimations made in the first four months of pregnancy would show fairly 
truly the state of a pregnant woman’s thyroid and pituitary activity? Tliose taken 
later, however, would need to bo discounted by perhaps 10 or 15 per cent due to this 
physiologic reaction shown by the authors. In other words, the pregnant woman 
is never in a resting state, and even a normal basal metabolic rate might be the 
expected finding in a patient actuall)' suffering from thyroid deficiency, and requiring 
medication. Similarl}’, a woman showing high basal metabolism readings toward 
the close of her pregnancy should not be thought to have an ovcractive tliyroid unless 
other clinical signs of this are present. 

DE. FOSTER S. KELLOGG, Boston, Mass. — Dr. Eoss’ figures supply me with 
an answer to a troublesome question. IVliy does the South know more about eclampsia 
than we do? How does Dr. Eucker, not to mention otliers, see so much eclampsia 
when it takes our hospital twenty years to get a series of 173 cases? The answer 
is simple — there is more there to see. 

Further, we have sometimes said to ourselves that if tlie mortality results reported 
from the Southern institutions arc so much better than ours the condition called 
C(‘lampsia must be milder there. But the terrific general mortality from toxemia 
as reported by Hamilton, and quoted by Eoss, 43 per cent of the puerperal deaths 
in North Carolina in 1033, shows that this is probably not true. Hence, I must 
conclude that in the South those toxemic patients with convulsions arc being cured 
by treatment who get to the liosjjitid .«oon enotigli. 'I’o date we have only lowered 
our nuinber of deaths from this cause by preconvulsivc interference. I liave tlic 
hope that by adopting your experience we shall do better. 

One interesting reason for the discrepancy of the results is brought out in 
Eoss’ paper iind seems worth comment. He writes that, “IVe have found urinary 
infection and essential hypertension in tiie private patient group more often tluin 
in the lower .straluin where we have found eclnmpsiti. ” Our own figures show a 
maternal mortality of 40 per cent in a knomi nephropafhic (including essential 
hyj(ertension) group of cclamptics, as against a 10 per cent mortality in a known 
nonnejdiropathic group. By implication at least the Imlk of these lower stratum 
eclnmptifS are what I have called “toxemias of neglect’’ .ami elsewlu're I have 
pointed out that toxemias of neglect, triaited within a reasomihle time, show better 
re.siilts than toxemias developing in spite of good care, whicli are prone to occur 
on a hy'perteasion or kidney background. 

This paper seems to show that th.* es-enc.i* of prevention of echirnpsia lies in the 
tijp.eworn pre-<‘ri 5 >tion of ]>renatal eare. That it is <‘fi]cient no ciiie controverts; that 
it= practical application in (a'rt.ain rur.al comnumities has not yet been (•“tablit'hed 
seems cviilent. Possibly ttixes diverted from the digging of bole;; find rerdling of 
E.arce to a broad prenatal care progrrim would be profitable. 
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DISCUSSION ON PAPEKS BY DKS. BOSS AND PLASS 


DR. NICHOLSON ,T. EASTAIAN, B.u.TiMOni:, Mn. — Of the several changes which 
take place in the blood during pregnancy, the reduction in the carbon dioxide content 
of the scrum is one of the most constant. Since the report by Oard and Peters in 
1929, it has been known that this fall in carbon dioxide is paralleled by a diminution 
in the total base of the serum. Tiiis reduction amounts to about S juni., or 5 per cent. 

Dr. Plass has now shown us very clearly that a nnirkcd degree of hyperventilation 
occurs in pregnancy and postulates that this causes both the fall in the carbon dioxide 
content of the serum and tlic fall in total base. That hyj)ervcntilation causes the 
fall in carbon dioxide is plausible enough since part of the carbon dioxide is present 
as free carbonic acid gas and could be easily blown off. But whether it is also re- 
sponsible for the fall in the basic radicles is a more difiicult question. The chronic 
hyperventilation which occurs in persons living at high altitudes is not dissimilar 
to th.at seen in pregnancy, and it would seem of interest to inquire into tot.al scrum 
base beliavior under the.«c circumstances. Tlie ])erson living at, a liigli altitude bretithes 
faster and deeper in order to get enough oxygen from a rarefied airj the pregnant 
woman breathes faster and deeper in order to get enough oxygen for her increased 
blood volume and incrc.ased minute output of her heart. Recently Dill and his asso- 
ciates have shorni tliat the most notable change in the electrolytes of the blood at 
high altitudes is a decrease in the carbon dioxide content. He reports a reduction 
of 8 mm. This decrease in carbon dioxide is partially balanced by an increase of 
4 mm. in serum chloride and a decrease of 2 mm. in sodium, leaving an unexplained 
anion deficit of about 2 mm. The pH increased slightly. If hyperventilation can 
cause even this slight decrease in total base at high altitudes, it seems altogether 
likely that it is responsible for a substantial part or possibly all of the reduction in 
total base seen in pregnancy. There may bo other factors such as blood dilution. 

I agree with Dr. Plass that there is no increase in organic acids and no appreciable 
change in blood pH during normal pregnancy. 

In conclusion, I should like to make a few remarks about studies of this general 
type. "When a paper such as tliis is presented before a clinical group the question 
naturally arises, what is the practical value of this paper? You will remember 
when Benjamin Pranklin demonstrated electricity to the French salons in Paris their 
first question rvas, what is the practical value of this thing you call electricity? And 
you will remember his famous reply: “Of what practical value is a newborn baby?” 
And so it is with a work of this type. Although at present it may not seem to 
have much practical value, there is reason to believe that when work of this type 
is pieced together the various studies will form a mosaic which will serve as a founda- 
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such a concept is logical if one takes the view that the sjunptoins of toxemia are 
largely the result of efforts on the part of the organism to protect itself. The 
eclamptic convulsion represents an ideal mechanism for developing an. acidosis. 
'iVhen the convulsion begins, respiration stops, and carbon dioxide accumulates in the 
body. Moreover, the violent muscular contractions with a lack of oxygen lead to 
the production of relatively large quantities of lactic acid, through the incomplete 
oxidation of dextrose. The eclamptic convulsion is thus an ideal mechanism for 
overcoming an alkalosis. A further fact which supports the same idea is that all 
of the drugs, with the exception of veratrum viride, which have been used successfully 
in the treatment of eclampsia are respiratory poisons. This includes morphine 
chloral, magnesium sulphate, and the various barbiturates. Treatment of eclampsia 
with anj- of these drugs is not effective unless the respirations are definitely lowered. 

DR. ROSS (closing). — ^W’^e know that our problem is different from that in the 
East, Midwest and West. Onlj' by careful observation and scrupulous recording can 
we be of mutual benefit. 

Our toxemic group eats an unusual amount of cured or salt pork. It seems para- 
doxical but the folks living on the farm do not raise their own farm and dairy 
produce, especially in “good times.” The land is used for cash crops and the food 
brought from stores. During the depression the incidence of eclampsia as well as 
pellagra was somewhat lower because the farmers had to be self-sustaining. 


THE PRANK-GEIST OPERATION FOR CONGENITAL ABSENCE 

OP VAGINA* 

Walter T. Dannreutheb, M.D., P.A.C.S., New York, N. Y. 

A 7ARIOUS operative proeediirc.s have been devised for the eon.strnc- 
^ tion of a vaginal canal in females whose external genitals are other- 
wise normal. Surgical interference is justified in a young, attractive 
girl with obvious secondary sex characteri.stics and sex urge; in a 
patient who is contemplating marriage and who understands the 
existing anomaly; in a married woman who finds it impossible to 
fulfill her marital obligations; and for the relief of hematometra when 
there is vaginal aplasia. 

Two distinct tyjies of defect come undei- observation; first, a gyn- 
atresia which results from birth trauma; and second, congenital 
aplasia of the vagina which, as a rule, is associated with absence or 
rudimentary development of the uterus. In most of the latter grouj) 
there are normal external genitals, tubes, and ovaries, but complete 
absence of the uterus and vagina. In these individuals it is evident 
that dui'ing the embryonal ])eriod, there was no union of the Miillerian 
ducts and no formation of the uterovaginal canal. 

The first attempts to establish a vaginal canal in such cases con- 
si.stcd of making an oiienintr in the cellular tissue between the bladder 

•ro-'J lit th-' J-afiKth M'-'-tiriK xt t!»- A-'-'-of-l'itiftri of Oa-t' |f if-jjin- , 

Hd SfitirurK. V;i., S'l-ut. 20 t'j 22. JoriT. 
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Our only piece of direct compnripon to the results shown in Dr. Boss’ paper is 
(his. We selected SO patients in the clinic upon whom wo might try the effect on the 
blood picture of far hotter than average diet, including feedings of iron and extra 
vitamins. Of these SO patients 17 haiipened to have come to a preeclamptic or 
eclamptic end in a. previous pregnancy and 7 of them have liad eclampsia. Talcing 
the ordinary average of recurrent precclampsia and eclampsia, we should with only 
ordinary care have had a certain number develop toxemia, but the result in these 17 
patients was that none of them developed any toxemia whatever. It may yet be 
sliomi that deficiency diet plays a part in the inodiicfion of “toxemias of neglect.’’ 

DB. ^[. riEBCE BUCKEB, BiciiMOXn, Dr. Boss does well to direct our 
attention to the role of diet in the .so-called toxemias of pregnancy. It is a com- 
plicated subject that needs clarification. 

AVo arc told that in Germany during the war, when there was a marked deficiency 
in food, eclampsia practically disappeared. We arc also told that in China, where 
the mass of people arc always on a diet deficient in vitaniins and protein, eclampsia 
occuns not infrequently. Last spring Professor DeSnoo told us that eclampsia was 
due to exce.s.s of sodium chloride. It would be interesting if Dr. Bo.ss can tell us 
about tho salt ingestion of his undernourished North Carolinians. 

AVc have been taught for so many years that we sliould restrict the diet of a 
patient with albuminuria and a rising blood pressure, that we starve them almost 
automatically. It is a question whether it is cither wise or even logical. I was 
particularly interested in the observations that he made in the Salvation Army Ilomc. 
For years I have been connected with a homo for unmarried mothers. Five years 
ago this home moved from a location near the center of town to a seventy acre farm. 
There was no change in tho personnel of the management. The clientele remained 
tho same. The diet and habits of tho girls, however, underwent a marked change. 
Tho girls ran the farm, took care of tho cows, chickens, pigs, and garden. They 
had an overabundance of dairy products, eggs, and green vegetables. The dietary 
before and after the move alw.ays contained moat once a day. Since the move 
there has been only one ease of oclamj)sia, where in the last five years in town there 
were seven cases. Even more striking has been the change in the incidence of hyper- 
tension. In town there was nearly always a “waiting’’ girl under treatment for 
this condition. On the farm there is rarely a case. 

The close correlation that Dr. Boss finds between the incidence of pellagra and 
that of the toxemias of pregnancy is interesting. No doubt ho would find the same 
correlation between the presence of pellagra and the absence of prenatal care. We 
know practically nothing about the cause of eclampsia and prceclampsia. AVe do 
know the prodromal sjTnptoms and the preventive treatment, and our empirical treat- 
ment has improved wonderfully in the past ten or fifteen years. 

DB. E. L. KING, New Oueeans, La. — Some years ago I found from Italy, Mis- 
sis.sippi, and Florida three different papers reporting cases of toxemia with hook- 
worm disease. I then noted the same thing in our Charity Hospital in New Orleans. 
We found also, that patients with marked anemia as well as hookworm disease, gave 
us more trouble than those who had hookworm disease alone. In studjdng the stools 
we found that 10 per cent of all patients had hookworm disease, while those patients 
coming from the country must have been from 20 i)er cent to 25 per cent infested. 
So that in addition to nutritional deficiencies, the tendency to pellagra, and the low 
economic status of our patients, there was the comjfiication of the hookworm infesta- 
tion. 

DE. PLASS (closing). — ^My own interest in hyperventilation arises from my 
conviction that there is, as a basis for the toxemias of pregnancy, an underlying 
alkalosis. Obviously this work does not support such a contention. Nevertheless, 
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coccjTc, and separating the rectum from the anterior surface of the sacrum. After 
stripping the gut from its surroundings, it uras drami into the incision, ligated in 
two places and cut. The superior portion was separated from the bladder, drawn 
down to the base and sutured. This superior segment of the rectum was found 
surrounded by some fibers of the levator ani, which were secured with it to act as 
a third anal sphincter. The inferior segment was brought dowm and its upper end 
closed by sutures, thus forming a culdesac or cavity to serve as the new vagina. 
A secondary operation was done to establish the vaginal opening fourteen days 
later. This consisted of making an incision through the fibrous ring situated 
between the anus and the lower border of the urethra, uniting the rectal mucous 
membrane to the adjacent parts and transforming the circular opening into a longi- 
tudinal one. The description of this operation in the original article is somewhat 
hazy and just what was done with the anus in this case is not clear from either 
the text or the illustrations which accompany it. This very early case of SncguirelT’s 
probably served as the basis for the technique proposed by Popowi^ and which he 
described in 1910 and had carried out in 5 cases prior to 1914. This was further 
elaborated upon bj* Schubert^ in 1911. 

For many years the most popular and successful operation for the 
formation of an artificial vagina was that proposed by Baldwin® in 
1904, and it is interesting to note that the case which gave Baldwin 
his concept of the technique which he later perfected occurred in a 
patient who did not have a congenitally absent vagina, but who had 
had a sloughing of the entire vagina and cervix following delivery at 
term by instruments and after craniotomy. Unfortunately this woman 
refused operation. 

Baldwin^ did not perform his first operation until March, 1907, when he did it 
on a woman of thirty-eight years whose vagina had also sloughed out as the result 
of birth trauma. The Baldwin operation in the hands of most abdominal surgeons, 
including its originator, has carried with it a G to 17 per cent operative mortality. 
Its most enthusiastic advocates at the present time are Judin, lo who reported G 
successful cases in 1927, and Masson,Ji who reported 5 successful cases in 1932, 
till 11 cases having been done without a fatality. Briefly the oper.ation consists 
of the following .steps: 

]. Dissection of a canal in the soft tissue between the bladder and rectum up 
to the peritoneum, which is tightly packed with gauze. 

2. Besection of a loop in the lower part of the ileum about 2.1 cm. long with 
mesentery sufficient to allow it to reach to the perineum. 

3. Side-to-side anastomosis to re-establish the continuity of the intestinal lumen. 

-1. Closure by purse-string suture of the ends of the detached section. 

5. Drawing dov.-n of the lower point of the loop into the excavation made be- 
tween the bladder and 10 x 111101 . (To insure adequate blood supply it is advisable 
to leave large vessels at each end of the resected loop rather than a single one in 
the middle where the tension is greatest.) 

G, Closure of the abdominal wound. 

7. Opening of the presenting loop of bowid in the perineal wound and stitching 
to the skin of the vulva by interrupt»al silk sutures. 

S. Repacking of the bowel with sterile gaur.e. 

9. Destruction of the sejttum between the two sei.-tionH of bov.-el two weeks later 
by aj>jdIcation of forcep-. 
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and rectum and inserting some form of tampon to maintain its pa- 
tency. Dupuytren apparently operated n]ion the first patient in 1817. 
These early operations were obviously doomed to failure, although 
ICanter^ reported a somewhat similar operation in 11035 in an individ- 
ual who had a partial atresia of the vaginal canal. The treatment 
consisted solely of repeated dilatations and jmeking, and Iavo years 
afterward the vagina was patent and well e]iitheli/.ed from the in- 
troitus to the cervix, although abnormally narrow. Kanter’s patient 
had a preoperative vaginal opening whiidi almost admitted the tip of 
the examining finger for a distance of one inch, as well as a double 
uterus Avith normal Fallopian tubes and ovaries, so that the satisfac- 
tory end result docs not justify the deliberate selection of this method 
of treatment for congenitally aplastic cases. 

[More extensive operations Avhieh involved the talcing of strips of 
mucocutaneous and cutaneous tissue from the labia, vulva, and inner 
aspect of the thighs, introducing them into a canal previously made 
between the rectum and bladder, and packing them in po.sition with 
gauze, was the second adA'anee made in technique. 

lJock 2 utilizoil tlicso fuiulamontal principles in developing the details of his 
operation us curly :>s 3000. lie made a tvansvorso incision immediately above 
the .symphysis pubis, Avhich was carried downward between tlie peritoneum and 
bladder, hugging the bladder closely until the space between the bladder and 
rectum avus reached. A counteropening from the perineum Avas then made to meet 
the passage already created, to establish a continuous canal from above the perineum 
to above the pubis, but Avithout any opening into the ))critoneal cavity-. Two skin 
flaps Avere dissected from the thigh.s, their bases being represented by the labia and 
their length being sufllcient to reach through the e.vtent of the newly formed 
canal. These flaps Avcrc seized Avith forceps introduced from above, druAATi through 
the canal and sutured at the upper end. The suprapubic Avound Avas then closed. 
Bumm and Puppel both split the labia minora, and tried to cre.ate a vaginal lining 
Avith these mobilized tis.sues, but contracture folloAA'ed. 

Gravess developed a much better method of triuisplanting flaps from the labia 
and thigh. After incising the occluded tissue at the vaginal orifice and separating 
the bladder and rectum, the tAvo labia minora are dissected oft from above down- 
Avard in such a manner as to leave a pedicle sufficiently large to furnish good 
circulation. Tlie tAvo surfaces are then split apart so that tAvo paddle-shaped 
flaps remain. ■ Tavo similar flaps, Avhich liaA’c their bases at the two lower corners 
of the artificial opening, are dissected from the inner side of the thigh. All four 
flaps are then sutured together over a glass form, after placing several catgut 
sutures Avitli the ends left long in the vault of the artificial cavity. Wlien the 
skin pouch has been nearly completed, the glass form is remoA^ed and the catgut 
sutures are brought out through the sldn pouch. Tlie pouch is then iuA'erted and 
the sutures are tied so that the transplanted flaps fit snugly into the artificial cavity. 

Mackenrodt^ suggested covering the surface of the neiA-ly opened vaginal canal 
by transplants of mucous membrane from another patient, but the futility of using 
isografts is noAv well recognized. 

Sneguireffi!* was apparently the first one to utilize a portion of the rectum for 
the formation of a hew vagina. His operation consisted of making an incision 
along the border of the loAver portion of the sacrum and coccyx, resecting the 



456 


A5IERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


of twelve. Slie Lad previously consulted five otlier pliysicians because of tlie 
amenorrhea; two of them had subjected her to anesthesia and some sort of a minor 
operative procedure, the nature of which could not be ascertained. 

My purposes in making this presentation are; first, to record the 
operation in the literature under the names of its originators, so that 
Drs. Frank and Geist may receive the credit which is due them. The 
term “satchel-handle” operation is picturesque,' hut fails to identify 



I'ip. 1. — The usual app(:nranco of the vulva in case.s of conBcnItal vnBlnal aplasia. 


the technique witli its proper name. Second, as the operation is now 
done, it dilTers sliglitly in detail from its original descrijition. Third, 
the refinements of the daily treatment of the patient are of the utmost 
importance and may well be emphasized; and, fourth, a series of illus- 
trations may clarify the technique for some one else who plans to do 
a Frank-Geist operation. T am indebted to J)r. Samuel II. Geist for 
his personal advico. whi'di was courteously given from time to time 
as the several .steps of tlic operation were carried out. 
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Altlioupli liis ifloas liad boon antedated by A[ongo, .Scliubert described an opera- 
tion in 1931 and apain in 302.1 wbich consisted of resection of the lower segment 
of the rectnin with its transplantation into the space created for a now vaginal 
canal and fixation of the lower end of the ujipcr rectal segment to the. ring of tlie 
anal sphincters. Tiie chief disadvantage of this operation is its predisposition to 
local infection and sepsis and, like the llaldwin, its relatively high operative mor- 
tality. The Popow-Schubert operation consists of a retroperitoneal resection, 
npprojjriating the lower 32 cm. of the rectum for the* vagina, and drawing down 
the upjier part of the rectum through tho sjdiincter muscles and attaching it to the 
anal skin. 

In 1027 Frank and Geist’-* ptddished their ".‘satchel-handle” operation, so-callcd 
because of the construction of a pedicle lube graft from the inner aspect of tho 
thigh to secure tissue for lining the new vaginal canal. They outlined their tech- 
nique for tho various surgical steps, and reported one case in which the opcr.ation 
had been performed with a satisfactory result. Jn a second publication in 19.12 
the same authorsis referred to their original patient and reported three additional 
cases. They have now done the operation nine times. i* In 19.12 Gradi-'"* described 
a modification of the Prank-Geist operation with its ajiplication to one patient. 
Instead of using a tube graft, Grad made a skin graft from the thigh measuring 
17 cm. long and 32 cm. across, with two curves at tho distal end; the incision is 
carried to the full depth of the .skin and the flap is then undermined to the extent 
of about one inch; after it is undermined the skin is sutured back to its original 
position and several days later the original incision is reopened and the flap is 
undermined throughout its full length and breadth e.xccpt at its base near the 
vulva. The further mobilized flap is again sutured back to its original position and 
allowed to heal. After all soreness has disappeared and tho tissue regains its 
normal apjiearance, the entire skin flap is loosened except at its base. The vaginal 
tube is then constructed from the skin flap with its surface inside. This is tucked 
into the pelvis between tho bladder and rectum. A few days later the .skin flap 
is gradually severed from the vaginal orifice, the base of the flap replaced in its 
original position, and the rest of the granulating surface repaired with Thiersch 
grafts. 

CASE REPORTS 

The fir.st of three patients, 31. Iv., with congenital aplasia of the vagina (Fig. 1) 
came under my observation in 192S. She was an asthenic, unattractive female of 
thirty-four yeans, devoid of secondary sex characteristics and without intere.st in 
the opposite sex, although the urethra was grc.atly dilated. There was no indication 
for the correction of the developmental defect in this woman. 

The second patient, E. F., aged twenty, with well-marked secondary sox charac- 
teristics and who was contemplating marriage, also presented herself in 392S and 
was referred to Drs. Frank and Geist for operation. All experienced pelvic surgeons 
appreciate the difficulties involved in a secondary plastic operation, such as the 
repair of a vesicovaginal fistula or a tliird-degree perineal laceration, after previous 
attempts at correction have been made by inexperienced operators and resulted 
in failure. I therefore deemed it desirable to see the technique carried out in all 
its details, and to familiarize myself u-itli the pr.actical points in the daily care 
and treatment before undertaking one of these operations personally. Having had 
these advantages, I felt justified in assuming full responsibility for the third 
patient, who presented herself in 1936. This was a girl of nineteen, who had well- 
developed secondary sex characteristics, estrin in her blood, a strong sex urge, 
and was engaged to be married, althougli she had never menstruated. Abdominal 
cramps, backache, and headache had occurred at monthly intervals since the age 
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PROCKDURI3 

The Franh-neisl Icclniiqiie inehuk'.s three distinct, ojfcralive .steps, with occasional 
inter.spcr.sed minor procedures, numerous dressings ajid meticulous attention to 
detail. Tlie operative' Hold should always he thoroughly scruhhed with green soap 
and water, hut strong antisf'])! ie, solutions should he omitted. The first operation 
eonsisls of making a skin flap on the inner aspect of the thigh si.v and one-half 
inches long and three inches wide (Fig. 2) and converting it into !i pedicle tube. 
The p.'irallel incisions .are not carried down to the f.aseia lata, as originally sug- 
gested, hut only sufliciently far to leave a small amount of subcutaneous fat on the 
Tindersurfacc of the flap. The jiedicles are .«lightly flared at each end and care 



2. — Outlining' the margins of the skin flap on the inner aspect of the thigh. 

must he exercised to avoid bringing the margins of the proximal pedicle too close 
to the tuberosity of the ischium, ■which might eventuate in a painful cicatrix on 
sitting, or too near the groin, which would limit the undermining of attached skin 
by the proximity of the dissection to the saphenous vessels (Fig. 3). After the 
fat left on the undersurface of the flap has been evenly trimmed, the tube is made 
by uniting the two cut edges with interrupted silk sutures. The skin of the thigh 
on each side is then undermined for an inch or two and, after delicately ligating 
all bleeding . points, the mobilized skin edges are slid together beneath the tube 
and approximated with interrupted silk sutures. Three or four silkworm-gut re- 
tention sutures, secured at each end 'with small lead squares and perforated shot, 
serve to minimize the stress on the line of union (Fig. 4). A little fat is neces- 
sarily left exposed at the ends of the pedicle. A small sheet of rubber tissue in- 
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curved incisions 'wliicli bring its base closer to the labia. It is tlien inverted so 
that the skin surface is inside and draped over a hard-rubber vaginal plug of appro- 
priate size, through the top of which a small hole has been drilled (Fig. 9,' J). 
The lateral margins of the flap are fastened together with three plain catgut sutures 
and, after proper disposition of the tissue over the iflug so that the pressure is 
everywhere equalized, the apex of the transplant and the hole in the plug are 
transfixed with a long straight needle carrying a silk thread; one end of the thread 
is brought through the Imnen of the plug, the other left on the outside of the flap, 
and the two ends tied at the margin of the plug, thus firmly fixing the apex of the 
flap (Fig. 9, B). The pedicle is rotated ISO" toward the vaginal introitus and the 
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fiiip covercd jdug iiist'ried into the newly creTited vesieore'Cttd space (Fig. 10). Three 
or fotir interrupted .‘•■iitun's fix the free end of the flap to the \'aginal orifice. No 
attempt is made to repair the denuded area at the base of the lengtiiened fhiji. A 
Pezzer self. retaining c.'itheter is iiitrodneed into the Idadder and left for eight days. 
ContiTiumi'^ pt<s«rure on rise v.-iginal jdiig is niauitaini'd l)y niean>- of an (iverlying 
rublwr sponge and a tight T binder. The diet i* restricted to fluids, f-^niall do'-es 
of [laregoric are given for a day or two and the bowels are not allowed to move for 
eight dav.s, although a rf-'dal tube may be u<.ed to relieve aceunudutions of gre-'. The 
cjitle ter irrigated daily with warm boric acid .solution. J)is-h;irgc from the de- 
nude’! areti ur. *1;“ btittock, the vaginal canal, and fh“ hinicn of the plug mtiv be 
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period between tiu; tube and underlying united sbin edges sepnvules the opposed 
lines of union :ind protects tlic raw areas. A gauze I)olster is placed on each side 
of the tube and Ibo whole operative field covered with’ a light, dressing. I’or several 
days the discharge from the exposed area is quite free, requiring frequent changes 
of dressings. The sutures arc removed after ten days and a day or two later 
the jiatient is allowed up in a wheel chair, llnily dusting.s with thymol iodide help 
to keep the wound clean and dry. After tiirec weeks tin? distal attachment of the 
tube llap is incised slightly on each side, under gas or local anesthesia. The 
detachment is carried further a few days later, thus leaving only a small area of 
attachment in the center (Fig. 5). 

The second operation is done about four weeks .after the lir.sl. The narrow 
remaining attachment of the distal extremity of the ilap is completely severed 



Fie. 5. — Showing: the method of mobilizing the distal attachment of the tube flap by 

progressive Incisions. 


(Fig. G) and the line of union on the under.surfacc of the tube reopened throughout 
its entire length. After trimming the scar tissue from the cut edges, the flap is 
temporiirily wrapped in a large gauze pad, wrung out in hot saline solution. The 
tissue partition occluding the vaginal space is incised transversely (Fig. 7) and 
tw'o of the operator’s fingers are insinuated between the bladder and rectum up to 
the peritoneal reflection (Fig. 8). ’ This blunt dissection is surprisingly easy, pro- 
vided the proper line of cleavage has been entered. The incidental bleeding is 
quite free, however, because the vaginal venous plexus is necessarily traumatized 
and one or two ligatures may be required. The vaginal space is then stuffed with 
gauze until the preparation of the flap for insertion has been completed. The 
proximal attachment of the flap is still further mobilized and lengthened by two 
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frt'w :u\(l pomcwhut ofTonsivc for the first hut this is cosily controlled with 

"cntlc potnssium {jcriuniigniiatc irrif^utions. .S('.rn])ulous clcanliiiesH and frequent 
change of dressinp^s are essential. After ei^ht days llu; catheter is removed, the 
silk thread holdinj' the llaj) on the ))lnK is cut' and withdrawn, and the bowels arc 
allowed (o move. At tlto end of two weeks the new litiing of the vaginal canal is 
found tightly adherent to ad.iaeenf (issues,; so that the vaginal plug can bo removed 
and replaced at the patient's convenience. Ity the end of the third week, when the 
entire field is dry, the detachment of the flap from the coveretl margin of the vaginal 
canal c.an be started. It is severed little by little, as in the case of the di.stal 
extremity. 



Fig. 7. — The tube flap opened and tlie incision thi’ough the occluding vaginal partition. 

The third operation consists of completing the detachment of the flap at the 
vaginal orifice, freshening the granulating area and skin margins at the base of the 
flap, introducing a few more catgut sutures at the introitus and replacing tlic severed 
tongue of skin flap in the bed from wbicli it originated (Fig. 11). It is wise to 
provide through and through drainage for a few days by means of a small rubber 
tube, to prevent the organization of ‘a subcutaneous hematoma. Silk sutures are 
used for fixation of the replaced tissue. Although the patient can be discharged 
from the hospital two weeks later, the vaginal plug is, of course, worn continuously 
for several weeks thereafter. 

The sooner the patient marries the better. Coitus is the best available method of 
dilatation to insure the patency of the new vaginal canal. A vaginal dilator should 
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that I might expect the development of a cystitis and pyelitis during this time, 
neither complication appeared. Perhaps the prophylactic use of hexamethylenamin 
and acid sodium phosphate prevented them. On the forty-sixth day, the sutures 
in the right margin of the vaginal canal rvere removed and the incisions in the 
proximal end of the flap started close to the vaginal orifice. The new vaginal canal 
easily accepted two fingers, and the fiap was firmly united to the underlying tissues. 
A larger vaginal plug than the one previously used was inserted into the canal. 

The proximal attachment was completely severed on the fifty-third day and 
sutured to the margin of the iutroitus, thus completing the lumen of the new vagina. 
The proximal pedicle was used to cover the granulating area from which the base 
of the flap had been taken. Despite careful hemostasis a small clot fomed under 
this flap interfering with immediate union, so that it was necessary to dislodge the 



Fip. 11. — Reputuro nf tJio proximal pedicle of the sldn flap back in It.s oriKlncl 
po.«ltIon. Till' small rubber tube drain l.s pood In.surnncc nR.aln.st the formation of a 
subcutani'-ouR bematoma. 


clot by irrigtition eight day.s later and in-sorl a tiny through-and-through draintige 
ttibe. Tt. wnuM. therefore, seem wi.«e to insert a simil.ar tube at the lime of the 
third stage oj'eratiori to jirecliide such :i clot organization. The ])!itient was dis- 
charged from the hospital on the seventy-first day (ten weeks after admission) and 
instructed to v,ear the vaginal jdug every night, f^he i« now happily married. 

The eoinparative utility of tlie ftnir hasie inethods for colpopla.stie 
tfonstriKition may be briefly evahiafed Jis sliown in Table 1. 

'File Franl:-(b*ist ojierntion i‘onrnK‘s‘ tlie patient to llie hospital for 
about ton v.eelts ami iiitjtoses a responsibility on her as ivell as on Ifn* 
surtroon. Fhe pndong'ed bospilalizntion tmd the constant ei)r»{»eral imi 
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be passed every day diiriiiK the next year to prevent contraction and, if the patient 
does not marry, tlic vaginal ping should be worn every night. 

The patient on wliom 1 operated was a very attractive, youthful-appearing, young 
woman with a typical feminine body contour, well-developed breasts, and pronounced 
secondary sex charactcristies. Wth the patient in repose in lithotomy position, the 
vulva looked normal, but on separating the labia the external urinary meatus looked 
larger than normal and the vestibule below the lower margin of the meatus seemed 
unduly short. The fourehet appeared normal, but there was no evidence of a 
vaginal orifice or a hymen, the tissues being gradually fused by an occluding 
mucous membr.anc partition. This septum couhl bo considerably indented with the 
tip of a probe. 



Fig. 10. — The flap-covered plug inserted into the rectovaginal space with a few sutures 

at the margin of the vaginal orlflce. 


The patient entered the New York Post-Graduate Hospital on Dec. 14, 193G, and 
the first stage operation was done the next day. Tlio tube flap healed kindlj”, but 
a bacillus pyocyaneous infection appeared in the skin wound on the sixth day 
which interfered with primary union and delayed the incision of the distal end of 
the flap for several days. All sutures were removed on the fourteenth day. In- 
candescent light treatments were given daily until the twenty-first day when the 
small incisions at the distal extremity of the tube flap were started. Additional 
snips were made during the next week, the distal end being completely severed and 
the second stage operation performed on the twenty-eighth day. Immediately 
thereafter the bladder was drained with a self-retaining catheter and the bowels 
constipated with paregoric for eight days. Although Dr. Geist had cautioned me 
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Lately I have had a patient under supervision, upon Avhom, I have done the opera- 
tion that Dr. Dannreuther attributes to Graves. It involves the using of the labia 
minora to form the upper part of the vagina and two strips from the buttocks to 
form the posterior wall. This made a vagina but two inches deep and was not 
satisfactory'. 

Dr. N. Smith-Pctersen found some time ago that Pyrex glass embedded in 
tissue caused a smooth glistening membrane to form around it and that the cavity 
contained fluid. Prom this he has gone on to construct cups that are placed between 
the head of the femur and the acetabulum in reconstructing hip joints that have 
been fused. On removal of the cup after a year he has found a smooth glistening 
membrane that contains clear fluid. Thus the hip joint is repaired. 

It occurred to me that if the tissue between the rectum and the bladder, and the 
urethra and the retroperitoneal tissues could be easily separated, as they can be, 
in cases u-ith congenital absence of the vagina, that it might be valuable to in- 
sert a Pyrex glass phallus and leave it for six months to a year to obtain a smooth 
cavity. At the end of that time the Graves method of grafting labia and skin 
up to the newly formed cavity would be used. In one case it was necessary 
to i)lace the glass apparatus after the skin graft as it had already been done. 
8o far it has been successful but there has been difficulty in holding the glass 
in place and preventing infection around it. I believe that by burying the 
glass in the soft tissues and leaving it there a successful cavity could be made and 
from it, after skin grafting of a minor degree, a satisfactory vagina. 

DU. FRANCIS SOVAK, Nfav York City (By Invitation). — ^In considering 
operations for the correction of congenital aplasia of the vagina, wo have always 
been confronted with the problem: Do the end results justify the risk involved? 
The Baldwin and the Schubert operations cany with them the grave possibility 
of peritonitis or intestinal fistula and arc only successful when performed by a 
very few e.xpcrt operators. The Frank-Gei.st operation, however, apparently obviates 
these risks and insures a successful outcome when meticulous preoperativo prep- 
aration, detailed attention to the various steps of the operation, and diligent 
jiostoperative care are carried out. 

I am thoroughly in accord with Dr. Dannreuther 's statement that no operation 
for the correction of aiilasia of the vagina should be undertaken unless a woman 
has well-developed, .secondary sox characteriFtic.c, evidence of estrin in the blood, 
a nonnal sex urge, and is contemplating marriage. 

1 would like to mention here what I believe to be a most important reason for 
performing these .ojicrations, and one, too often overlooked by surgeons who con- 
template operations on the reproductive organs, namely the beneficial p.«ychologic 
effei't which the correction of such an anomaly has upon a woman who feels she 
is abnormal. .Su'di .a woman will readily submit to operation, and in fact will 
even jdejid for ofverative interference if she bclieve.s it will make her nearly ns 
normal as her sister.s. Unfjue.stionably a w<iman who has been afforded a normal 
natlet for her sex drive, and cdso an opportunity for wiLdiood, will show a markedly 
uplifted mental attitude. 

T>R. N.ATIIAN P. N. Y. — I have* bad within the last year two 

of eongenital tibsenre of the vtigina, which after careful .«tudy of their 
(•:;do-Tir.es sts-rned to b--' fitted for reeonstnn-.tion operation. 

In regard to the !r<-hiji<’, T .am glad that it is not tleemcd necessary to take such 
:> large p;td of fat, l-c.au-e the thirfcr.e.«< of this pad may inf<Tfere through pre-i- 
!."jre with the eireuhition of the skin. Thi^ wo evi-h-neod in «me of my prilients 
dnritS'g the nsaking of th'c tnhe flap so that I .mmlified flu- of»er.'itior! by unfoMing 
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OI’ERATION 

ADVANTAGES 

DISADVANTAGES 

Baldwin 

3'''lo.vible, ola.stic vaginal tube. 

Intrapcritoneal technic. 

High mortality rate. 

Profuse irritating mucous se- 
cretion. 

Popow-Schubert 

Kctroperilonoal technic. 

Mucous membrane vaginal lin- 
ing. 

Varying degrees of rectal in- 
continence. 

I^rcqucnt intestinal fistulac. 
Occasional sepsis. 

Graves 

Extrupcritoueal technic. 

Can be done in one .stage. 
Short hospitalization. 

^Mutilation of vulva. 

In event of dap necrosis, there 
is no tissue available for sec- 
ond attempt, 

Po.ssiblo giowth of hair in vag- 
inal canal. 

Subsequent scarring and con- 
traction. 

Frank-Goist 

Extra j)critoneal technic. 

No mortality. 

Well-mobilized dap, devoid of 
hair. 

If operation fails, tissue from 
opposite thigh is available. 

Prolonged hospitalization. 

1 

1 


■wliieli may tax her patience are just as essential as the faitliful atten- 
tion to detail hy the operator. The chief advantages of the pro- 
cedure are its assurance of a serviceable vagina and its freedom from 
mortality. 

reperenxes 
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32: 572, 1900. (3) Graven, JJ'. P.; Gynecology, cd. I, Pliiladelphia, 191G, W. B. 
Saundens Co., p. 507. (4) Macl:cnrodt: Quoted bj- Schubert. (5) Sncgxiireff, 
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tion. (15) Grad, Eerman: Surg, Gynec. & Obst. 54: 200, 1932. 

DISCUSSION 

DR. JOE V. MEIGS, Boston, JIass. — Dr. Dannreutlier ’s advocation of the use 
of plastic surgery from below instead of intestinal surgery from above is sensible. 
I believe that the use of a method that involves resection, of any part of the in- 
testine should only be undertaken by tliose surgeons who are doing considerable 
intestinal surgery, and not by those of us who are unused to it. 

1 should think by using one leg only, as Dr. Dannreutlier has described the 
operation, it would be necessary to take too much skin from that one member. 
A few years ago Dr. Stephen Rushmore of Boston, in the September, 1929, number 
of the Aiief.ican Jouunal of Obstetrics and Gynecology, presented a method of 
similar type. B!e formed tube grafts on both legs, and then before inserting them 
split the grafts open and sutured them to one another and thus obtained a very 
good sized vaginal canal. 
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The operation is simple, the period of- hospitalization lasts two to three weeks, 
and the surgical risk is practically zero when usual surgical precautions are used. 

DB. W. "WAYNE, BABCOCK, Philadelphia, Pa. — I did a similar operation 
to that mentioned by Dr. Counsellor before the Clinical Congress of Surgeons held 
in Philadelphia last year. A thin quadrilateral skin graft was taken from the 
girl’s thigh and sewed inside out with very fine wire over a test tube of appropriate 
size. This was introduced into a pocket readilj' formed between the rectum and 
bladder and the test tube held in place with wire sutures. At the end of about 
a week the test tube was withdrawn and the graft found to have entirely healed 
in place, leaving a canal lined with skin. The patient was discharged about a 
week later, with instructions to introduce daily a well-lubricated test tube of 
appropriate size. The result seems to be entirely satisfactory. The method is but 
a modification of the Esser inlay graft and a properly modeled stent of dental 
modeling compound may be used and buried by suture with the enshcathing graft 
for a week or ton days. I certainly can commend this operation as being very 
simple and very cffectivo. 

DB-. DANNBETJTHEE. (CLOSiN(i). — I disagree with the statement that we see 
few of these cases of congenital absence of the vagina, but I can agree that we see 
very few that are suitable for operation. I have seen two additional patients since 
the one operated upon last year, but they were not interested in future marriage, 
had no secondary sex characteristics or estrin in the blood, and there was no indica- 
tion for any type of surgical intervention. 

The chief ob.iection to the Graves operation is that the vulva is mutilated. I 
deem it advisable to preserve all of the attractive features of these young women. 
In the second place, the Graves operation utilizc.s a graft from both thighs which 
leaves no available tissue in the event of a failure, whereas in the case of the 
Frank-Gcist operation it is still possible to reperform the operation by taking a 
flap from the remaining side. 

Satisfactory heavy glass vaginal plugs in sets of six sizes can bo secured from 
the Kuy-Scheercr Comj)any in Now Y’ork. The rubber jdug which is utilized in 
the Frank-Gcist operation at first, for the purpose of transfixing the apex of the 
flap, is necessary because it is difTicult to drill a hole through gla.ss without breaking 
it. As soon as the flap becomes firmly adherent, glass plugs can be substituted, 

I think it is desirable to have the patient insert the jdug every night, rather 
than to we.’ir it continuously. 

T also believe that it is wise to defer operation until just pidor to the patient’s 
marriage, because no artificial dilator will do what coitus can accomjdish. AVhen 
my patient was e.x.amined by my colleagues imuiedifitely after operation, they feared 
that the new canal would contract, but on reexamination four months after mar- 
riage they agreed that the vagina is now normal in its capacity. 
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tl\o tul'O stud spwiu" tlip il»p h-.iek in its originul bctl. This inoGifiCiition worked 
very well, nnd when it was later ]>laocd in tlie space Ijctween 1lio bladder and 
roctniu, it Avas in a A'cry healtliy state. 

Aty second ease broufjht out a point which is very interest inj: in the light of 
what Hr. Aleigs has said. The patient had had a former attempt in another city 
to reeonstnud. the vagina. Tliiers<di grafts laid been used but tlie canal laid con- 
tracted to an irregular channel not over :! or .“I mm. in diameter. Two hours and 
forty minutes Avere consumed at one stage of my operation in removing scar tissue 
and dilating opening at canal. The usual tube flap Avas ])laced in the bed but on 
removing the jdag later, practically the entire graft cJimc out. She then Avore a 
glass plug for several months and noAv has a perfectly normal vaginal canal more 
than 4 inches in dejith. The (picstion is, Did some of the Tliiersch grafts remain, 
did some of my OAvn tube graft remain, or by using tlie glass plug did this vaginal 
cavity develop a soft, glistening lining? Wliat Dr. Meigs has said, together Avith 
this experience makes one Avonder AA-hether or not it is necessary to put the patient 
through the many and tedious stages of a tubular graft operation in order to 
create a vaginal canal. 

DR. VIRGIL S. COUNSELLER, Rocnr..sTi;u, Minx. — C onstruction of a ncAv 
vagina must be done by one of tAVO procedures, either by using a portion of the 
intestinal tract or by using pedicle .«kin flaps. The BaldAvin operation Avhich 
utilizes the small intestine is not unusually diflieult but is associated AA-ith a ratlier 
high mortality. If the mesentery of the ileum is short, as is often the case in 
congenital absence of the vagina, the ileum cannot be brought doAvn into the vaginal 
position Avithout considerable tension. If the mesentery is under tension the vessels 
Avill undergo tlirombosis Avliich Avill cause the implanted intestine to slough. 

If pedicle flaps arc used in the recomst ruction, several operative procedures arc 
necessary; these necessitate repeated and ^wolongcd hospitalization. Unless one 
is particularly skilled in the use of pedicle grafts, failure is likely to ensue. 

I Avould like to present a ne.AV openition for congenital absence of the vagina, 
Avhich I have developed folloAving the suggestion of Gilles and Afclndoe of London. 
In this operation air inlaying graft is lAScd. Their experience in constructing the 
external auditory canal, the nasal channel, and the male urethra by this same prin- 
ciple suggested the construction of an artificial vagina. The success in other con- 
ditions seems to be attributed to maintaining the channel by a tube or splint for 
four to six months until the period of contraction has passed, aa-Iicu the splint can 
be removed and the tract AA’ill remain in a normal state. 

The procedure consists in obtaining the correct cleaA-age plane betAveen the 
bladder and the rectum. Care should be used to keep adequately aAvay from the 
urethra and bladder, AA-hich safeguards against injury of these structures. A 
rubber tube AA-hich conforms to the depth and diameter of the vagina is then 
selected. This tube is covered Avith a mastic solution for the purpose of holding 
the graft in position for ten to fouitccn days. A split Thiersch graft AA-hich is 
large enough to cover the rubber tube is then obtained from the inner aspect of 
the tliigh. This is carefully placed in the site of the ncAV vagina and held in 
position by an obturator placed in the open end of the tube. The tube is remoA-ed 
on the tenth or tAvelfth day, at Avhich time the neAV tract is completely covered Avith 
a thin layer of epithelium. The tract, aa-IucIi noAV resembles a normal vagina Avith- 
out a cervix, is cleansed Avith Avarm irrigating solution. The rubber tube at this 
time is replaced by a solid spRnt Avhich completely distends the A-agina. The splint, 
which is held in position by a sanitary belt, is Avorn constantly for four to six 
months and is removed by the patient once a day AA-hen the vagina is to be cleansed. 
After the contraction period has safely passed, the splint is removed and the 
vagina, which appears as a normal one, AA-ill remain as such. 
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operation Avitli an attempt to restrict any consequent peritonitis to a 
limited area. To this end, the Hirst principle was adopted: i.e., the 
suture of the uterine to the contiguous parietal peritoneum around the 
projected uterine incision, in such a way as to eliminate the objectionable 
features of the Hirst operation, which are: 

1. It is not applicable to tlie low type of section. 

2. In order to provide room for the delivery of even a normal head, each side 
of the elliptical suture lino must be at least IS to 20 cm. long, otherwise the sutures 
are almost certain to tear out, defeating the purpose of the operation. 

3. If effective, the uterus is left adherent over a great area high up against 
the anterior wall of the abdomen — more often, with involution and the continuous 
drag of the heavy uterus, the adhesions are likely to give way, again defeating 
the purpose of the operation. 



Kin. J. 


In order Jo eliminale those disadvantages, a lino of oontinnons suture 
excluding tin* getu-ral peritoneal c.'ivily from the field of operation is 
sfarfod at each internal inguinal ring: the round liganuuil is sutured 


to the p.arietal peritoneum to a level varying with the lie of the ligaments; 
from this level, tin- line of suture is carried obliquely upware] and in- 



CESAREAN SECTION JN JNFECTED CASES^ 


WlLLAUl) R. COOKK, ]>,A., Gai.vkstox, Tilxas 

O NE of the all-loo-fnniiliar prot)lenis of o])slelries lies in the previously 
inisliandled ease in "wliieh cesarean section, contraindicated by in- 
fection. is the only alternative to a destriietive opei-ation upon a living 
fetus or a jirobably fatal alleinpt at its o))eralivc delivery. Each of the 
procedures which have heen devised in the altem])! to .solve this problem 
(Rorro, Kiislnor, Eatzko, Hirst, Fortes, ]nibiotomy with or without 
vaginal hysterotomy, etc.) has its i)eculiar difficullics, disadvantages, and 
dangers: Avhich are so well known as to i-ccpiire no comment here. This 
])aper is the account of another attempt to effect a solution of the problem. 

Since peritonitis is by far the most rre(pient cause of death following 
section in infected cases, the first attempt, was made in the direction of 
providing ami)le room for the delivery of a large fetus through a com- 
pletely extraperitoneal operation. The greatest defect of previous extra- 
])oritoneal operations lies in the fact that the uterine inei.sion, necessarily 
inadequate on account of the limited working space, may extend by tear- 
ing during the delivery of the head, with possible damage to large 
vessels, bladder, or ureter, or ru])ture of the peritoneum (which of 
course defeats the principal ob.iect of the operation). This first operation 
consisted of a modification of the Latzko principle: through a midline 
incision, tlie ])eritoneum was separated fi-om the upper and liosterior 
surfaces of the bladder and from the anterior wall of the uterus to tbc 
ulerovesieal reflection. Next, the anterior and posterior leaves of the 
broad ligaments were separated to a point above the uterovesical reflec- 
tion on each side. This step permitted the making of a U-shaped incision 
in the uterus large enough to furnish an opening adequate to the delivery 
of the head without danger of tearing tbe peritoneum. The vertical 
wings of the incision lay a little mesial and anterior to the main ascending 
uterine vessels. AVhile ample room is thus obtainable, the operation is 
difficult and tedious on account of the necessity for tying many transverse 
arteries and large veins as each vertical incision is made. The operation 
was performed only once, with no complications except a pelvic cellulitis 
with an abscess which required drainage by anterior colpotomy. The 
ultimate outcome of the ease is not known, as the patient was not seen 
again after making an apparently complete immediate recovery. 

As this first operation proved so formidable, and was not entirely free 
from the dangers inherent in other extraperitoneal operations, the second 
experiment was made in the direction of combining a transperitoneal 

*Read at the Fiftieth Annual Meeting- of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 20 to 22, 1937. 
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and adnexa. Sixteen patients have had subsequent pregnancies: in 9 of those 
the indication for section was permanent, and subsequent ordinary sections were 
done (once in six cases; twice, with hysterectomy, in 3 cases); in 7 cases the 
indication for section was not permanent — delivery was effected in 6, the other 
being sectioned with hysterectomy for sterilization. Five patients had subsequent 
laparotomies (fibromyoma, cystadenoma, torsion, adnexitis, sterilization). In all 
of these note was made of the remarkable comparative absence of adhesions. 

5. Is the operation justified by a reduction of mortality or of permanent mor- 
bidity in either mother or child? As noted above, peritonitis is the chief cause 
of death after section in infected cases. It was possible to obtain figures covering 
16 similar cases in which ordinary section (classic only) had been performed by 
other operators. The contrast is evident in Table I. In the latter scries peritonitis 
was the determining cause of death in the 12 fatal cases. Certainly, this operation 
brings about- no reduction in morbidity or mortality from puerperal infection 
other than peritonitis; it is merely a matter of luck that the 15 grave and 9 
moderate cases of metritis, cellulitis, thrombophlebitis, etc., escaped without mor- 
tality. As regards permanent maternal morbidity; there was only one case, and 
that of a minor nature, in the 23 traced cases (except, of course, certain mor- 
bidities due to the puerperal infection itself). For comparison, the results in 12 
similar cases of many years ago, managed under the methods in vogue at the 
time, arc presented in Table I. There is little doubt as to the effect of section 
on fetal mortality and morbidity — this is also evident from the comparisons in 
Table I. 


T.muvK I. Results in Infected Cases of Types Desckired, as Deuveked By 

Various Methods 



TOTAL 

CASES 

MA- 

TERNAL 

DEATHS 
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MORIUDITY' 
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TALITY 
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Section with exclu- 
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0 
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10 

12 
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0 

0 
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0 
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2 
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1 
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1 
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1 
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4 
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1 
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operators) 
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hvhterotomy 

! 

’ 1 j 1 
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Tf shoiiltl l»o flofutitcly inulci-sloofl thnl Ibis ojicralion is Tiof oft'oml as 
an absolntol.Y nu'niis of climling witli f-ascs of the tyju* iiifrit ioiicd ; 
if Is entirely |ios,siMe that another .sene.s may show n high niortafify. 
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ward across tlic anterior leaf of the broad ligament until the uterus is 
reached; Ihenee to a point about 2 cm. above the top of the laparotomy 
incision, fixing the anterior wall of the uterus to the anterior parietal 
peritoneum. Witli the com]iletion of both lines of suture, a Gothic arch 
is formed, each side and the ba.sc measuring about 17 cm., a total 
periphery of about uO cm.; wliich is large enough to permit the delivery 
of almost any fetus Avithout danger of tearing loose the lines of ex- 
cluding suture. The higlicst part of the arch is only about 10 cm. above 
the pubis, and may be ])lacod lower if a normal or small head is to be 
dealt with. A gauze pack is placed snugly against the lines of excluding 
suture, and a low type of section 3 Aerformcd in the usual way. It has been 
found best to drain the excluded area by moans of a roll of rubber dam, 
through a stab Avound. There are several minor points of technic AA'hich 
haA'c been found to be important: 

3. If the parietal peritoneum is permitted to retract laterally during the placing 
of the excluding suture.s, it may prove verj' difficult to approximate the edges 
of the peritoneum in the closure of the laparotomy wound. This retraction is 
prevented by holding the cdge.s of the peritoneum witli forceps until the excluding 
sutures arc completed. 

2. The fir.st stitch at each inguinal ring must he so placed as to prevent leav- 
ing a loophole at this i)oint — an accident Avhich is A’cry likely to occur if not 
guarded against. 

3. The upper point of the arch of sutures must be at least 1^/i cm. above the 
upper end of the incision in the parietal peritoneum. 

4. The stitches of the excluding sutures must be placed not more than 5 to 7 
mm. apart. 

ScA’^eral theoretical objections to the operation are immediately ap- 
parent: these may be stated as questions, the ansAA-ers consisting of such 
conclusions as Ave have been able to draAv from the limited material. 

1. AVill the excluding suture and its consequent zone of adhesions be adequate 
to the restriction of a developing peritonitis to the excluded area? ■ In none of 
the cases was there any suggestion of diffuse peritonitis, although definite 
peritonitis limited to the excluded area occurred in 21 of the 26 cases; in 3 
suppuration continued after the healing of the stab wound, and in these the 
borders of the abscess followed sharply the Gothic arch of the excluding sutures. 

2. Is involution interfered with by the abnormal location and fixation of fhe 

uterus? So far, there has been no evidence of subinvolution (except as is usqal 
in puerperal infection), either immediate or delayed. •• -- 

3. How long does the uterus remain fixed high in the abdomen? lit all cases 
until after the active inflammation has completely subsided, a period occupying 
from a few days to eleven weeks in this series. The uterus was found to have 
returned to an apparently normal position: in 8 cases, one month after the sub- 
sidence of active inflammation; in 13 cases, two months; in 5 cases, three months. 

4. Are there any sequelae attributable to the operation itself? Twenty-three 
cases have been followed to date. One patient complained of chronic pain in the 
left lower quadrant; laparotomy discovered nuissivc adhesions involving sigmoid 



474 


AiMERICAK .lOURXAE OK OllSTETRICS AND GYNECOLOGY 



COOKK 


CICSAUKAX RKCTIOX IN INFKCTICD CASIvS 


473 


Neither is this an operation for tlic occasional operator; to he performed 
with a inaximnm factor of safety, tlie excluding suture should he as care- 
fully made as is necessary in extensive intestinal anastomosis. 

2202 Avf.xue M. 

DISCUSSION 


DR. P. BROOKE BLAND, PintAnKi.ruiA, Pa. — I n the fir.-sl place mo,st of \is, 
1 as^uino, look upon (‘e.«aroan section as, teehnicJilly, one of flie easio.sl as well 
as one of the .siniple.st major ojierntions performed within the alnlominnl cavity. 
Tliis simplicity, togetlier with its dr.ama or comedy, has led practitioners in gen- 
eral to become somewhat ce.<arcan section minded. There is more levity with 
cheap stage play taken with cesarean .section than any operation I know. 

Though the practice is fairly common in many large in.stitution.s, it i.s far more 
frequent in the "small town hospitals" and in those with an "unbridled" staff. 
In institutions with "enforced" regulatory measures regarding staff privileges 
and conduct it is far less frequent. In my clinic as well as in many othens 
throughout our land no member of the staff is permitted to ])erform a cesarean 
section without consultation witli the supervising head or some other authoritative 
member of the department. This feature of departmental conduct should be made 
obligatory for staff niember.ship, regular and courtesy, in every institution in this 
country. 

Even in the most favorable concurrence of circumstances one encounters more 
complications, both immediate and remote, following cesarean section than 
almost any other abdominal operation. In my clinic, the morbidity as well as the 
mortality is far higher than, for examjde, after a clean hysterectomy. Postopera- 
tive morbidity is always greater, and this implies that its sequel, mortality, must 
follow in a certain number of cases. Obviously, it is not possible to have the one 
without the other. 

In the so-called clean or elective cases it is my custom to practice the classical 
procedure. I have been led to follow this course because in many instances my 
efforts to perform the low operation have been more or less frustrated, ending in a 
sort of surgical compromise, with jjart of the incision in the cervix or lower segment 
and part in the uterine body itself. In ob.serving other workers perform the low 
section, I have on many occasions been impressed by the operation ending in pre- 
cisely the same manner. 

Heretofore, the numerous varieties of extraperitoncal and pseudoextraperitoneal 
methods have not made a compelling appeal to me. Since any plan or suggestion 
coming from Dr. Cooke is founded on practical experience, he almost persuades me 
to become an extraperitoncal cesarean sectionist, especially in cases of a suspicious 
character. However, in the frankly infected I believe the highest service is rendered 
by adopting a more radical plan, particularly if a patient has already one or more 
living children. In this group, following the delivery of the child, I extirpate the 
uterine body or remove the organ intact. 

To leave a uterus literally sizzling with streptococci and at the same time dis- 
charging legions of the.se organisms into the blood stream seems to me wholly in- 
adequate. In cases of this type it may be necessary at times, because of the man- 
date of a patient for future motherhood, to follow a less radical course, so here 
again one may apply the technic developed by Dr. Cooke. 

DR. ERED L. ADAIR, Chicago, IiiL. — ^Actual genital infection of the parturient 
woman has been considered a contraindication to any type of cesarean section 
except in case of the absolute indication when it should be associated with a 
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She was admitted with signs of severe sepsis after a neglected labor. Soinctimc 
after operation both abdominal and uterine incisions broke doum in their entire 
length and pus was discharged freelj' from the uterus through the cervix and ab- 
dominal incision for nearly tlu-ee weeks. The sterile hand introduced through the 
abdominal incision reached the posterior wall of the lower uterine segment. Her 
sepsis was so intense that the entire endometrium sloughed away and she has never 
men.struated since. Yet, during this time, she showed no signs of peritonitis and 
made a good recovery. 

I liave saved two severely neglected women by the Portes operation, one of whose 
endometrium also sloughed away and she ceased menstruating. With this procedure 
the pelvic organs may be preserved as they were in my two cases, or, if necessary, 
they may be sacrificed after the patient is out of her shock, really doing a Porro 
operation in two stages. 

I have performed GS peritoneal exclusion operations by means of sutures with 
gratifying results and would like to show the technic employed by means of four 
slides. 

HR. S. A. COSGROVE, Jkiisev City, N. J. — While it is undoubtedly true that 
procedures embodying the Hirst principle arc simpler and quicker than true extra- 
peritoneal operations, accidental tears of the peritoneum during their course do 
occur, and when so occurring are of much more serious import than when the same 
accident occurs incident to cxtraperitoncal section. I have made limited use of the 
Hinst principle, and concede its occasional feasibility under circumstances where low 
cxtraperitoncal section would be contraindicated, as perhaps in placenta previa. 
But, no matter what the difficulties and dangers alleged against cxtrnpcrito'ncal 
section, its increasing and successful use in the hands of a considerable group of 
surgeons must be a final and complete answer to allegations against it. 

Jcllinghaus revived interest in the Latzko section at the New York Lying-In 
Hospital in 192.3. Kyle B. Steele reported from that institution in 1930 (Am. J. 
Obst. & Gyncc. 19: 747) a series of 59 cases with a gross maternal mortality of five 
cases, or S.5 per cent. 

Henry T. Burns reported in 1934 (Am. J. Obst. & Gynec. 28: 552) a cnlle(ded 
series of 79 cnse.s, from 14 hospitals in the New Y'ork Wctrnjiolitan area, by four- 
teen different operators, with 2 maternal deaths, or 2.5 per cent, and with post- 
operative morbidity of only 52. G per cent. 

Albert H. Aldridge in 1937 (Am. ,T. Obst. & Gynec. 33: 788) reported a series 
of 27 cases from the Woman’s Hospital in New York, with 1 death, :i.(l j)er cent. 
The average number of morbid days was S.2, the averiige maximum jiost operative 
temiH-rature 102.G'’F. 

It is my })rivilege to report here, from the Margaret Hague Maternity Hospital, 
in jM'riod of six years. 74 eases of Latzko extrajieritoneal section, with 2 deaths, 
2.7 per cent. Gross newborn and neonatal mortality, 7 cases, 9.4 per cent. Morbidity 
was 70 per cent; average number of morbid days, 5.1; average imiximum fever, 
1<>2.G°F. There were ten different oja-rators. 

Dr. f'te^-le in his article raid, “. . . If it were fe:tsible” spinal anesthesia “would 
be iilcal’’ for this opertition. This opinion we hetirlily concur in, and <>8, or (>‘J 
jM-r cent, of our ca‘-es were performed under spintil anesthesia. 

Dr. E. G. Waters of our staff recently developeil, without knowledgt* of its pre- 
vious use, an nj)pronch to the uterus nbove the bladder, mucli like the old “.Sell- 
heim I” ojs'nition. but v.ifli a transv4-r«e section *if tin* tifenis. This procedure 
ejfis.dv correspond- with l)r. t'ooln-'s ‘‘modified Latzko” technic, but is simjdcr, 
.'-icvcral of o!jr re-ctit «•.-!-•- hnvi- L-en doin- in tliis fnshi<)n, nnd lir. AV/il'-rs will 
subs-MpJcntly rej->rt our cxpcrictire with this technjr. 
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hvslcrcctomy or Porro oponition. The iibsolufe indictition for cesarean section 
exists wlicn it is not possible to deliver either n livinp or a dead baby through 
the parturient canal without serious damage or daiifrcr to the mother. 

We recogni/.e xiarlurient cases with potential or actual genital infection. In the 
])otential grouj) wc place those patients who have been c.vj)oscd to genital infection 
by vaginal examination or manipulation dtiritig labor, those who have been in 
labor twenty-four hours or longer and tho.se in whom the membranes have been 
ruptured twelve to twenty-four hours or longer. IVc do not perform any type of 
cesarean section on these jiaticnts if they cun be delivered through the natural 
passages with rehitive safety to the mother and baby. ‘Where the exposure has been 
considerable, a Porro hysteri'ctomy may be a necessary serpience to an indi(;ate<l 
ecsan'an section. 

The actually infected i)atienls include those who present clinical and laboratory 
evidence of an infection with or without localizing genital findings. In the latter 
group those without findings whicli locnte an infection as extragenital arc regarded as 
having a genital infection. Our opinion is that all actual infection is still a contra- 
indication to cesarean section. The only indication for cesarean section in these 
cases is the absolute one, i.e., where a dead fetus cannot be delivered even by cra- 
niotomy through the parturient ctiiml. When a cesarean section is necessary, wo 
believe a hysterectomy is a neces.siir 3 ' sequence. 

With due respect for Dr. Cooke's opinion and recognition of his technietd contribu- 
tion to the performance of cesarean section which unit’ incretise the s!ifof,v of the 
operation in projierl.v selected cases, I must stand opposed to the adoption of the 
procedure projioscd in infected cases c.xccpt in those in whom there is an absolute 
indication for a cesiirean section. 

In such cases his operation ma.v be as safe or safer than a Porro, though hys- 
terectomy' following ce.sarean section has in our clinic been followed by the re- 
sults given below. Wc have records of 20 Porro operations in infected cases. Of 
these there were 12 potential and S actual infections. There were additional indica- 
tions for In-stcrectomy in many of these patients. There was no mortalitj- in our 
series (Table I). 

I am sure a high morfalitj' will follow in the wake of an extensive use of the 
operation described today in infected cases. I appreciate the fact that Dr. Cooke 
maj’- have contributed a technic which will add to the safety of extrapcritoncalizing 
a cesarean section where it is absolutely indicated, but I am compelled to advise 
that its use be restricted to those unusual cases where the indication for cesarean 
section is absolute and in some of the patients who have potential but not actual 
infection. 

DE. LOUIS E. PIIANEUF, Boston, Mass. — Dr. Cooke has mentioned the Kroe- 
nig, Latzko, Hirst, Porro, and Portes operations. I have had ex-perience with them 
all and feel that each has a place in the obstetrician’s armamentarium. My' own 
practice has been to employ' the Kroenig type of operation, Avhich I prefer to do 
with a transverse incision in the lower segment, for the ordinary type of case even 
after an efficient test of labor. For the woman who has had a long labor, ruptured 
membranes, vaginal examinations, and who shows some signs of exhaustion I have 
had recourse to the Hirst operation, referred to as peritoneal exclusion and 
which I have alway's performed by' means of sutures. As to the Latzko operation, 
I have not convinced my'self that this offered greater protection against pei'itonitis 
than does the Hirst procedure. 

To show to what extent the Hirst peritoneal exclusion protects against peritonitis, 
I would cite the case of a young woman operated upon by' this method in 1919 . 
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each patient at the time of her prenatal visits. She was told that there 
might be a period of pain of many hours without progress. We also 
described the types of pain that might be present during this period and 
the symptoms of true labor. The results were most surprising. At the 
time of labor, patients discussed the symptoms they were experiencing 
and many times differentiated progress pains from preliminary pains. 
Eest periods were asked for instead of complete sedation. Later jiatients 
discussed their “preliminary period’' of labor rather than “long labor” 
and “rest periods” rather than “painless labor.” 

Such observations interested me, but as yet my observations were only 
an impression. One thousand consecutive eases were studied, and our 
findings are presented as a basis for discussion. 

A study of 1000 cases reveals the data as shown in Table T. 

Table I 


Preliminary Labor 


i 

TOTAL 

TOTAL NUMBER 

TOTAL NUMBER 

AVERAGE DURATION 


CASES 

WITH PRELIM- 

WITHOUT PRE- 

PRELIMINARY 



INARY LABOR 

LIMINARY LABOR 

WHEN PRESENT 

Priniiparae 



1C4 

15 hr. 51 min. 

Multiparae 



155 

15 hr. 7 min. 


Average Duration of Labor 




SECOND STAGE | 



KIRST STAGE 

WITH 

PRELIMINARY 

WITHOUT 

PRELIMINARY 

THIRD STAGE 

Primiparac 

0 hr. 

2 hr. 

2 hr. 

9 min. 

Multiparae 

C) lir. 55 min. 

48 min. 

5() min. 

8 min. 


Interference 


PATIENTS WITH PRELl.MI.VARY LABOR 

1 PATIENTS WITHOUT PRELI.MINARY LABOR 

177 or 17.7% 'in 1000 cases 

70 or 7% in 1000 cases 


Three grou])s of patients were ohserved, those having true laboi'.s, 
those having false labors, and those having preliminary labors. Each 
group was classified from symjitoms or events that suggested the nomen- 
clature. In Group 1, true labors, there were 319 ca.ses or 31.9 per cent. 

.SYMPTOMS AND E\TJNTS (GROUP 1) 

3. The patient was sent into the ho.spital bccau.se of pain and other 
prcsumxitive .symptoms of labor. 

2. The pains were jirogrc.ssively regular in time ami in intensity. 

3. There was early evidence of progressive changes in the eervi.x, 
notably softening, effacement. and dilatation, and changes in station. 

4. Painless labni-s were seldom accomplished yet when sedatives wei'c 
used cautiously and judiciously they were more cfTeelive in this period. 

T). When a labor was well managed, the termination of labor was 
.spontaneous or easy if interference wa.s neec-ssary. 

In Group 2, false labor-s, there were 320 cases or 12.0 per cent. 
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AVc Imvo then, in roconl roport.s from a small area, 2,10 eases from 37 hospitals, 
in the hamls of more than thirty operators, with a total mortality of 4.1 per cent, 
in a class of eases which constitutes a priori desjierate operative risk. An operation 
which can yieUl this result cannot he passed over casually. 

DR. COOKE (closiii}:). — Disproportion on account of contracted pelvis was tlie 
indication in l(i cases. Tliere was another fjroup in which the fetus was too largo 
for the normal or slightly contracted pelvis. The important group was composed of 
the patients in whom attempts to deliver were made before the patient was brought 
into the hospital with ruptured membranes, incomjdetely dilated cervix, etc. We 
consider such patients dcHnitely infected. 

T agree with Dr. Dland that cesarean section in infected cases is the most 
dangerous procedure in obstetrics. A survey in my own city showed that a group 
of operators had a mortality of l.S.To jtcr cent in their general cesarean section 
work, and it is from this group that these twelve cases cited were derived. 

Personally, 1 have always been afr.aid of cesarean section with hysterectomy. 
In a patient who has been in labor for a long time, it is dangerous to cut across 
the lower segment of the uterus or the cervi.x. The great gap so created, which is 
laden with bacteria, is left more or le.ss open into the peritoneal cavity during the 
time required for hemostasis and peritonization. 1 have done this operation on more 
than one occasion; but 1 usuiilly re.«erve it for the patient in whom a definite indica- 
tion for .sterilization exists. 


THE PIlELIi^nNARY STAGE OF LABOR*^ 

Buford G. Hamilton, SI.D., Kansas City, i\lo. 

B y the “preliminary period of labor,” I de.sigiiate all the pre.suinp- 
tive symptoms of labor that may be present before there is evidence 
of progressive softening, efPacement, and dilatation of the cervi.\. Tliis 
term was suggested by the observation of patients sent into the hospital 
with pain tliat persisted for liours or even days without notalde evidence 
of progress. Prom watching this group of patients, I was frequently in 
doubt as to Avhether a patient was in labor. Later, as I analyzed case 
records, I was impressed with two problems in the management of this 
period. 

First: The influenee the management of this period had on the sue- 
eeeding stages of labor. 

Second: The high instance of interference that seemed to have its 
incipiency in this period. 

The psychology of patients developed from hours of pain without 
progress Avas a problem of major importance. All patients had had pre- 
natal care, and they Avere made familiar Avitli the importance of coopera- 
tion during the prenatal period. In an attempt to control the psychology 
of patients during this preliminary period, full information Avas given to 

‘Read at the Fiftieth Annual Meeting: of the American As.sociation of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 20 to 22, 1937. 
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10. With each succeeding- patient, we became more convinced that 
the management of this period determined later interference or a normal 
deliveiy. 

11. Prenatal information to patients that they could have a normal 
spontaneous delivery and prenatal information to patients as to tlie 
importance of this period developed a cooperation tliat materially in- 
fluenced interference. 

12. The termination of this period is marked b.y progressive softening, 
effaeement, and dilatation of the cervix. If the strengtli of the patient 
was maintained, the force and intensity of pains were conserved and 
dilatation was frequently very rapid. 

Tliese observations with this classification causes us to attempt to an- 
swer the question, when is a patient in true labor? We now would sug- 
gest that a patient is having true labor when tliere is progressive soften- 
ing, effaeement, and dilatation of tlie cervix with progressive descent. 
Furthermore, we would suggest that all tlie presumptive symptoms of 
labor that arc present before there is evidence of progressive eliangcs 
in the cervix and descent be known as the preliminary stage of labor. 

Tills period may consume hours or oven days. In one case alone it 
was one week from the onset of pain before the patient was delivered. 
Yet by maintaining the physiologic balance of the patient, it is interest- 
ing to note that the patient delivered normally with a pulse rate in the 
eighties. It is also interesting to relate that the duration of true labor 
was only seven hours. In this series it was not unusual to have a pre- 
liminary period of twenty-four to forty-eight hours followed by true 
labor of four to eight hours and a normal delivery. 

The large number of cesarean sections reported for cervical obstruc- 
tion has not been in keeping with my own experience. In our midwest- 
ern area we have found if ])atients have the right kind of contractions 
the cervix will dilate. Likewise, with feiv exceptions if patients have the 
right kind of contractions the baby will be i)ushcd through the pelvis. 
This cx])crioncc caused me to wonder if the preliminary i)ei-iod of labor 
might not be the explanation of the error of .imlginent in many cases 
when cesarean sections are dorie. With this thought in )nind all the 
cesiirean sections done in 17,000 cases were reviewed and only cases 
were found in which a cesarean section was indicated. One was a 
cancer of the cervix, a second was a high cervical amj^utation without 
stcrili'/.ation, and the third was a high cervical ain|)Utation with ventral 
fixation and without stcrili/.ation. 

It would seem that 0 cesarean sections dime foi- cervical obstrucfimi 
in IT.ttOf) deliveries would warrant the suggestion that eervieal ohsti'ue- 
lion per .se is a rare condition. It wojih.l .sectn that a l)ctter understand- 
ing of this period of hour.s of pain without progress miglit limit the 
number of cesarean sections done for cervirjal obstruction. 
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SYAIKTOMS AND EVENTS (GROUT 2) 

1. Tlic palicnl. was sent into the liospital because of pain and loo 
often Iho pain was caused by the giving of castor oil. 

2. The pain was cliaract eristic .since Ihcre was little or no evidence of 
progress. 

;i. There was little or no change to be found in tlie mechanism of 
labor. 

4. In time all symptoms subsided from unknown causes or from the 
use of sedatives. 

5. All patients wore sent lionic and in time all returned to the hospital 
in true labor. Tn j)rcvious years bags had ])cen used or tlie membranes 
ruptured to hasten true labor. We now believe that the onset of true 
labor is safer to the i)atient and that .sending the patient home avoids 
interference. 

In the ])rcliminary group (Group 3) there were 681 eases or 68.1 
per cent. It is this group that avc Avould empliasize since the manage- 
ment of this period has had such a definite influence on tlie .succeeding 
stages of labor. 

SYMPTOMS AND EM3NTS (GROUP 3) 

1. Patients were sent into the hospital because of pain and other pre- 
sumptive symptoms of labor. 

2. Frequently llic membranes had been ruptured for twenty-four or 
thirty-six hours l)eforc the onset of pain. 

3. In this group almost every type of pain seen in labor was observed. 
The pains Avere regular or irregular, in time and in intensity, and were 
described by patients as painful, cramping, or pressui-e pains. Most 
characteristic was pain without progress. 

4. Even after hours or days there would be little evidence of changes 
in the station or changes in the cervix. 

5. Sedatives would modify the pain for a time, yet the pain persisted. 

6. The persistency of the pain and the lack of progress made it im- 
possible to send patients home. 

7. Prenatal .iudgement that the patient could have her baby enabled 
us to wait complacently. Rupturing the membranes in selected cases 
seemed to have merit, but Ave AA^ere not convinced that it should be done 
routinely. HoAvever Ave Av^ere convinced that the use of bags is contra- 
indicated in this period. 

8. In time there was definite progress in the mechanism of labor, 
especially descent and progi’esshm changes in the cervix, notably soften- 
ing, effacement, and dilatation. 

9. If this period Avas well managed the onset of true labor Avas the 
same and the management the same as in Group 1. 
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that a more complete loiowledge of the clinical course of labor and a 
better understanding of the significance of pain will go far toward les- 
sening interference. 

In the many years I have cared for women in labor my problem has 
been those patients with hours of pain without progress. My own mis- 
takes of management and the higli incidence of cesarean section and 
other forms of interference seen and being reported, cause me to sug- 
gest the preliminary period of labor as a part of the clinical course of 
labor. 

1107 Buyant Buildino 


WHAT IS j\IEANT BY THE TERM “TEST OP LABOR”?* 

E. L. King, A.B., M.D., New Orleans, La, 

(From the Department of Obstetrics, School of Medicine, Tulane University 

of Louisiana) 

C ASES of pregnancy complicated by contracted pelves which arc 
classified as “borderline” give us great concern as regards the 
proper method of delivery to be selected and it is in this group that 
the “test of labor” is frequently employed. Painstaking study, includ- 
ing pelvimetry, the x-ray, the use of various metliods of impressing the 
liead into the pelvis ])rior to labor, etc., may all leave us uncertain as to 
the ultimate outcome. The “test of labor” remains the final criterion, 
and upon its outcome wo ba.se our decision in favor of or against the 
performance of cesarean section. In obstetric literature, however, 
there is considerable lack of agreement as to the exact meaning of this 
term, which is reflected in our teaching, to the confusion of medical stu- 
dents and practitioners. 

A consideration of the various definitions may be of interest. This 
is best done by reviewing the .statements found in some of the many 
obstetric textbooks in use at, i)rcsent. 

Biimni.i speaking of pelves with conjugate vcrti from 7 to 0 cm. .states; "Tho 
decision, whether the natural eour.«c should be awaited, or wliethcr to interfere, and 
when and how thi.s is be.<;t to be accomjdishcd, i.s to bn dodueod nfit aloiio from the 
degree of the contraction. Equally .Khraild bo considered, whether the head is large 
or .'^mnll, whether its consistency is firm or com}>ies.sible, whether it presents favor- 
ably, rvhether the action of the jiaiim .and of the abdominal jiressurn is regular 
and strong or not. All these cannot be observed and evaluated correctly before 
the rupture of tin; mmnbr.-ine.s. It follows therefore that in middh.- grade contrac- 
tions nothing renmins in the beginning of labor except to waif, ... In thr- clinic 
the rnanageuietit <>f ca'-es of moder.'it.- pidvie contraction tarns out to be fairly 

•Uwtil at Itic Fiftieth Anau il Af<-etlriir <>f the Ainerlc iu As>'oeliitlon of OI,ste(rlc!anH, 
Ojnecote::!-;.'! arnl .“nrtreon--. Itoi SMlfig.x. Va., .^em. -jd to 2L', iyr.7. 
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In tills series tlic question frequently .irosc as to wliat synqitoins deler- 
inine a test of labor. I recognixc that ibis .series is too .small from which 
to make a positive statement, yet the suggestion tliat true labor is cliarac- 
terizecl by ])rogro.ssive softening, efi’aeement, and dilatation of the cervix 
seems to be a noteworthy fact. At least it may .serve as a basis for de- 
termining the type of jiains neee.s.sary to dilate the cervix and pusli the 
liaby tlirougli the pelvis. 

SF.DATIOX 

Tlic judicious use of morphine alone or combined with .scopolamine 
has served me well in the management of this iicriod. Complete seda- 
tion for hours of pain witliout progre.ss lias been most disappointing. 
I am led to believe that conqiletc sedation is only jio.ssible with progres- 
sive .softening, etfacement, and dilatation of the cervix and then disap- 
jiointing in many cases, if the interference rate is to be considered. 

In this Forio.s there wore n.'lO priiiiij)arac. Of this mnnher, ](>■} had no prelim- 
inary period and .'57.'5 liad an average preliminary period of fifteen liours and fifty-one 
ininufe.s. The length of true lahor of tlie.se with ami witliont a preliminary period 
was eleven hours and nine minutes. There were 401 multiparae. Of tliis number 
355 had no preliminary period while r.OO had a ]ircliminary period of fifteen hours 
.‘seven minutes. Tlie average duration of true labor of those having no preliminary 
period was seven hours fifty-nine minutes while tliose witli a preliminary' period 
had seven hours fifty-one minutes. Tlie interc.sting problem was that both in the 
eases of primiparae and of multiparae where there was a preliminary period, it was 
slightly more than fifteen hours, which emphasizes tlic hours of pains that were 
present without progress. Tliesc facts suggest a different conception of the dura- 
tion of labor and should be a means of ditTcrentiating those cases in which sedatives 
are most successful. 

Anotlier point of intcrc.st was that those patients having no prelim- 
inary period liad iin interference incidence of 7 per cent, while those 
with a preliminary jteriod liad an interference incidence of 17.7 per cent 
or a total of 24.7 per cent against a similar series that had an interfer- 
ence incidence of 47 per cent. This thought became the more impres- 
sive as patients were in.structed prenatally what to anticipate when they 
were sent into the hospital. Equally impressive was the change in the 
attitude, toward the clinical course of labor, as members of the staff, 
internes and nurses developed this conception of hours of pain without 
progress. 

It is ver}’^ evident that interference is the fungus growth that is dwarf- 
ing our maternal and child welfare development. I do not believe our 
national superinterference has had a malicious environment; however 
there is sufficient evidence to Avarrant the suggestion that leaders in our 
specialty frequently do not appreciate the far-reaching effects of their 
influence. Too often well thought out procedures for deflnite groups 
become routines to the detriment of expectant mothers. It is my belief 
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Shears^ says that a test of labor shouUl be given to patients -vvitli the conjugate 
vera between 7.4 ein. anci the normal, but he does not define the term. “If at the end 
of two or three hours a careful examination shows that the head is still above tlie 
brim with no prospect of engagement, and confirms the fact that distinct pelvic 
narrowing exists, cesarean section or imbiotomy should be performed.” 

Cornell, 10 in Davis' system, feels that “any patient whose labor is well established, 
who does not progress normally under proper narcosis, has been given a test of labor, 
regardless of the amount of dilatation of the cervix.” He gives the average time 
for the test as twelve to eighteen hours, and says that it is not fair to the patient, 
the baby, or the obstetrician to allow a woman to remain in the first stage in- 
definitely. 

Reed and Sabin,ii in Curtis ’ system, recommended the policy' of permitting labor 
to progress for a reasonable time, but do not mention “tost of labor” or “trial 
labor.” 

Lavahcis mentions the test of labor in borderline pelves, but does not define the 
term. 

Harpcris counsels expectancy in “moderately contracted pelves”: “Allow things 
to proceed as long as they are going along normally.” 

^011101114 advises expectancy “to observe the effect of the natural force.s, to allow, 
so to speak, the head to measure the pelvis.” Failure of engagement is to be fol- 
lowed by symphysiotomy (in certain cases) or by cesarean section. No details 
of the test are given. 

Tweedy, Wrench, and Solomons’-'i simply remark “cesarean section may appear 
the best method of delivery if there is great mobility and overriding of the head 
above the brim early in labor.” 

Eden and ITollandJo do not mention the tost of labor. DeSeigneux'” inclines to 
the view held by DoLeo, Stander, and others; thus: “One cannot apyircciatc, before 
the rupture of the membranes, the possibility of the engagement of the head. The 
effort of the uterus acts directly upon the head only after the escape of the water, 
and it is only then that the head can mold itself sufTiciently to pa.ss, if that is pos- 
sible, the contracted superior strait.” 

From the above it apjtcars that obstetrieians are not in accord in tlieir 
cojicejitions of the test of lalior and tliat tlie .situation is further coni- 
idicjited i)y the u.se of the term “trial labor.” riencrally speaking, it 
seems that the term “trial labor,” or “trial of labor,” tis at present 
emitloyed. would best be defined tts follows: the patient is allowed to 
go into labor spontaneously; after regular and faii’ly strong first stage 
pains are established, she is carefully observed for several hours, and 
the engagement or lack of engagement of the head is noted. The term 
“test of labor,” as defined by some writers, means that the second stage 
has been reached, the membran<>s are ruptured, labor is allowed to pro- 
ceed for two (or rarely more) hours, in oi'der to see if molding and 
engagement might oiumr. 

At this ])oint. I wish to refer briefly to two papers detailing the re- 
sults of tests (nr trials) of labor in borderline eonlraeled jielves. Otliers 
might be ijuofed, but these, one from the Fed (’loss lIos|)ital of Lyon 
(!■' ranee), and tlie other from the .Jolms Hojikins Hospital, can be 
eonsidero)! as fairly representative of the conservative altitude. In 
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Riii)j)k'; first of all one must, observe llie ofiect of tlic expulsive eiTorls. If wc 
realize that a spontaneous overcoininfi of the narrowing by the head is unlikely, so 
will the child be disengaged through a cesarean section above the pelvic ring, 
or room will be provided through the ojinning of the. pelvic ring — pubiotoniy. ’ ' 
It can be seen that Pumm considers the rupture of the membranes to be an im- 
portant factor; however, he makes no statement as to the degree of cervical dilata- 
tion. 

DoLeo,2 while not formulating a definition of the term, advises tliat labor be 
allowed to proceed to full dilatation of the cervix, with avoidance (if possible) of 
premature rupture of the membranes; after tlie beginning of the second stage, the 
patient is observed in order to sec what molding may accomplish, but a second stage 
test of two hour.s is considered siirticient. 

Standcr,-’’ in his revision of M’illiams' textbook, draws a distinction between a 
“trial labor’’ and a “test of labor.” 'J’hus: “By 'trial labor,’ we mean, in gen- 
eral, from four to six hours of fairly active labor, the jiains coming every ten 
minutes, lasting for forty to sixty seconds, and lieing fairly strong in character. . . . 
‘Trial labor’ must not be confused with a true ‘test of labor,’ by which is under- 
stood a labor up to the point of full dilatation of the cervix for .a period of two 
hours or longer with the membranes ruptured.” He states that very few of his 
patients with contracted jielvis are subjected to the test of labor, a trial labor usually 
enabling him to foretell whether or not pelvic delivery will be feasible. He states, 
however, that engagement and molding occur only after the resort to the test of 
labor. 

Irving^ states: “No sot rules can bo laid down for the conduct of a test of labor, 
and each case must bo decided on its merits. Tlie tost may last from a few hours 
to forty-eight hours or more, and may in rare instances even include two hours in 
the second stage of labor. Onr policy has been to jierform cesarean section if no 
progress has been made after a reasonable number of hours of hard labor.” It will 
be noted that in most casc.s, he coniines the test to the first stage of labor. 

Titus,5 in writing of the management of the relative and borderline types, says: 
“Cesarean section will bo undertaken if a few hours of vigorous first stage pains 
fail to develop at least some evidence that the head may engage.” Later, he refers 
to “not merely a test but a trial of labor,” in patients for whom hospitalization 
is impossible. It will bo seen that his conception of the terms differs from that 
of Stander. 

Beck’sG opinion is in accord with that of Stander. He states that a real “test 
of labor” consists of at least several hours of active labor after the beginning of the 
.second stage. Should engagement fail to occur, craniotomy is the safest procedure, 
though the low or the Porro section might be used, according to the conditions pres- 
ent. In cases of a diagonal conjugate of lO.-o to 11.5 cm., he prefers the “test of 
labor,” whereas in patients with diagonal conjugates of 9.5 to 10.5 cm. he employed 
the “trial of labor.” 

Blandr says : ‘ ‘ “With moderate overlapping of the head the patient may be given, 
under every possible aseptic safeguard, the test of labor; but if after a trial of 
six or eight hours of hard firm contractions no progress is evident, deliver^' may 
be effected by a low cesarean section.” Note that there is no reference to the 
condition of the membranes or of the cervix; the only criterion stated is that of 
six to eight hours of hard firm contractions. 

Vaux,8 in his revision of Edgar’s textbook slates: “If after several hours of 
second stage contractions the head has .shown no tendency to engage and descend 
some, the likelihood of spontaneous delivery or of delivery by forceps or version 
is quite out of the question. ’ ’ 
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would be offset by the lessening of tlie maternal risk as comiiared to tlie 
risk of tlie severer test, and by the nincli more favorable outcome as 
regards tlie infants. I feel that the conception proposed is really the 
one which is entertained by most obstetricians, and that the situation 
would be clarified bj* the universal adoption of some such formula. 
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DISCUSSION ON THE PAPEBS OP DBS. HAMILTON AND KING 

DB. CHABLES W. MUE1..LEB, Brooklyn, N. Y. (By Invitation).— It is my 
opinion that this preliminarj- stage, as described by Dr. Hamilton, doc.s actually 
exist. With the same promise in mind I liavc reviewed a seric.s of 500 cases from 
the King’s County Hospit-'il of Brooklyn. Due to the .short period of avail.able time 
my results cannot bo com])arod with the painstaking details presented bj’ Dr. Hamil- 
ton but a few of mj’ eonelusions may be of interest. 

We believe that le.«s than 08 per cent of patients have thi.s preliminarj’ stage of 
labor. Also it appears that the duration of this stage is much le.ss than fifteen 
liiittr.= or his average. 

A large percentage of our patients are of .Icwi.sh and Italian descent. Their 
emotional traits nmj’ lead to a misinterpretation of the c.xact time of the on.'-et, 
:ss well ns the severitj- of their labor juiins. Furthermore, in a hospital where the 
clinic patients are aware that their care is to be free, admissions occur for little 
or no pain. For these renson.s our percentage of jtreliminary labor and of false 
labor.s should be high. Yet, I am ."iirc that 12.6 per emit of our eases could not 
Ik' rlassifie-'l as fal.^e labor.*--. In mj* p/rivato itractice false labor is relatively rare. 

We I'.ave encountered a fair number of ca*-cs in which labor became establishc*! 
with n definite <'lT!'.cemenf to? well as rlilatatiori of tlie cervix ami even with porno 
d'-s -etit of thi- pre-enting part, but in v.bich progre**- wouM llien le* arr'sted for 
:i. ii'unber of ho-irs. Tiiis might be termed an nrre>.tfd fir-st stage. I.^inilfy leraiina- 
tioa of labor is •-ac.-e-.-fsjl without inter feri-rwe in thei-e cat-es. 
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eacli series, exlroine ennservaiisni ])rcvailetl, and the results -would ap- 
pear to indicate that this attitude is j’otlectcd in each scries in a high 
fetal death rate. 

rocklmin and Ivndt'r.'s roiwrting on 422 casc.s in Johns Hopkins Hospital in -which 
the test of lnl)or lusted thirty hours nr more, found a pross fetal mortality rate of 
10.2;! per cent: a corrected fetal mortality rate of l.l.oti per cent, a gross maternal 
mortality rale of l.;!0 per cent, and a corrected rate of 0.01 per cent. Rhenthcr, 
Bucher, and Chartel,’" in 141 eases of slightly contracted pelves (bassins limites), 
reported the results after the te.st of labor (I’eprenve de travail), with a “careful 
and sufiiciently ])rolongt‘(l observation after the rupture of the membranes.’’ There 
were three nmternal deatlis; om* from toxemia, one from sej)ticoniia after low 
cesarean section, and one from •‘obstetric .shock.'’ One hundred thirty-four of the 
141 were delivered vaginally, 7 were subjected to low cesarean section. Twenty 
babies were lost, giving a fetal mortality of 14.2 per cent. The jinthors conclude 
that better rc.suKs were obtained by the emjdoyment, of the induction of premature 
labor; in 100 cases thus tretited the maternal mortality was 0 and the fetal mortality 
l.'l per cent. 

Based upon this review of the varying tind more or less conflicting 
views of the autliors {pioted and tipon a consideration of wliat really 
appears to he llte course that, the majority of obstetricians actually 
adopt, I would .suggest that the following would he a proper conception 
of the lest of Itihor. It would tippear wi.se to eliminate the terms “trial 
of labor” and “trial labor” ctitirely. 

In a pregnant primi])arous womitn with a borderline contracted pelvis 
(c.v, of 7 to S cm. in a flat jtelvis or 7.5 to 9 cm. in a generally contracted 
pelvis) spontaneous labor is allowed to establish il.self (the head is not 
engaged). After regular and fairly strong pains iirc establi.shed, occur- 
ring every five to ten minutes and lasting thirty to sixty seconds, labor 
’is allowed to proceed for from four to eight hours, during which time 
the fetal heart tones arc carefully watched. Some form of analgesia is 
advisable. The position of the head is noted by abdominal palpation, 
which may be cheched by two or three (not more) rectal or very aseptic 
vaginal examinations. Should definite engagement occur, the feasibility 
of vaginal delivery is established. Should engagement not occur, or 
should the heart tones show fetal embarra.ssment, cesarean section, 
preferably of the low' type, is to be performed. 

To this conception, tw'o objections might be raised. First, it is held 
by some that molding and engagement of the head in such a pelvis can- 
not occur until the second stage is c.stablished. With this idea I am 
not in complete accord; it is correct as regards the severer grades of 
disproportion, but not so far as the milder A'arieties are eonceriied. 
When it docs occur, in cases falling in the first group, after what may 
be called the “true test of labor,” a prolonged and difficult second stage 
is the rule, w'ith a tedious forceps delivery and high, fetal morbidity and 
mortality rates. The other possible objection would be that the cesar- 
ean section rate in the borderline group w'ould be raised. If so, this 
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o£ the ischium. If we want to find out whethei' this head can go through we want 
to know first whether it will hecoine fixed and secondly if it will become engaged. 

For twenty years I have used three terms in determining the test of labor: iirst, 
the ‘ ‘ trial of fixation ’ ’ ; second, the ‘ ‘ trial of engagement ’ ’ • and finally, the ‘ ‘ trial 
of labor.” This last I accept as being a eomj>lete eifacement and a complete dilata- 
tion, and ruidure of the membranes, followed by a few hours of good second stage 
labor. 

The decision as to procedure must often be made earlier than the final trial of 
labor because a long labor, of more than six houris, is a dangerous thing if cesarean 
section be contemplated. The borderline cases with contracted pelvis are given the 
trial of fixation. Now the head docs not necessarily have to be fully engaged for 
us to say this patient will come through, but if a patient will fix the head she will 
usually engage it, and if the head becomes really engaged it will usually deliver. 
By carefully observing the possibilities of fixation and engagement, one may often 
determine the possibilities of birth without subjecting the patient to the final test 
of labor. 

It has been my observation that the preliminary stage of labor is almost never 
without some evidence of progress. I have had many of these cases of patients that 
Dr. Hamilton has discussed todaj’, have had them go home after these distressing 
few hours of labor, and almost never have they come back without showing that 
progress was made. Tlicre is always some degree of effacement, sometimes a con- 
siderable degree of dilatation, although that is not so common. 

DE. RUDOLPH W. HOLLIES, CmcAUO, Iul. — I would regard true labor as start- 
ing only when the cervix gives evidence of structural changes, namely, softening 
and beginning dilatation. IVc must not confuse those weak, irregular contractions 
which precede true labor, and called by older writers dolores praesagiente.s, with 
true contractions of labor. Tlic former are peculiarly phenomena of multiparous 
labors. 

A true test of labor has been given only when tlie woman is permitted to progrc.ss 
until dilatation has been accomplished, and the membranes have been ruptured two 
hours. It is only when these two elements are nccomjdishcd facts that the head 
may dc.«ccnd wlien there i.s some cephalopelvic disproportion. 

It is not the duration of labor which determines whether a secondary section may 
l)e jierfornied. The vital factor depends upon what errors of omission or commission 
have been perpetrated during the hours of the test. I hold that there .should not 
be any vaginal examinations during this test. No rectals should be employed 
until a definite indication for their employment arises. Pulse and temj)erature of 
the mother, auscultation of the fetal heart must bo rei-orded every two hours, finally 
at half hourly intervals, oven more frequently towards the last. During the early 
hours of the test the mother should be given regularly some hot gruel, soup, etc., 
but not milk, for the curds from the latter may be a distinct iiieonveniencc if emesis 
occurs. Tlie mjrs<‘s and internes must be warned that (he patient is a special risk 
and reipiires very special watchfnlne.ss. 

DR. A. K. PAINE, Hokto.v, — At the Bootb Hospital, wbere we have a rela- 

tively large perecntrige of primiparons deliveries, we have adopted the rtih* that 
comfdete dilatation of the cervix must <iccnr hefore the ptuformance of a cesarean 
sci tion in any rchdivc ilisproportion caw-. Since adopting full dilatation of the 
l••'rv^^' as indic;iti\c of an adequate tej-t of Itihor, our cestireun section incidence, 
in th-' disproportion group, has drop|M‘d from S js-r cent t<i approximately per 
ri-n!. for nairtjdity, ci'-arean HH-tionx dom- after llie patient lot-- hecn in labor 
for Some time rcjuc-oti! our l—-t group at tlte pre-cni time, t'nexpectteily it htis 
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1 lm»l hopetl (hni tlio fPsuyist \yo«1«1 ])rescnt, a theory of llie cause of onset of 
labor. This might explain why some initients have a preliminary stage while others 
have such an active, short, normal labor. AVoulil a peculiar cmlocrine status explain 
thisf If the onset of labor were due to the increase or decrease of some endocrine 
secretion, would not a lessened stimulus produce our so-called preliminary stage? 

Dl?. 31. L. GAINEY, 3v.\xsas Citv, Ivanka.s.— In the Ivansas City IDistrict, 1 
know of two hospitals with incidences of .‘>2 per cent cesare.'in section in one and 
l-t.7 per cent in another. In the latter 1 had an opportunity to review the cases 
and was able to class at least To per cent of them as cases of so-called jjreliminary 
hibor. Cesare.an sections were done by general men. the patients having been in 
labor for ten to eighteen hours without progre.ss. Cojitraction of the pelvis was 
obviously not a factor. IVe noted in every case definite! softening of the cervix and 
in most cases a descent of the head wbi<di would certainly mean that there was 
progress if not actual dilatation of the, cervix. If this new term offers no more 
than the opjiortunity to bring jibout a discussion of the normal cause of labor among 
general practitioners it justifies itself. 

DE. A. N. CEEADICK, Nr.w IIaykx, Coss. (By Invitation).— Jn those institu- 
tions with adecjmite x-ray facilities pelvic mensuration and fetal measurements have 
greatly facilitated acenratc observation. I still wait to take an x-ray until at or near 
term. The disadvantage of increased bulk and interposed fetal small parts is over- 
weighed by the advantage of seeing the relation of that particular fetal head to 
that particular jielvic canal. It is dillicult to estimate the dy.stocia due to increased 
pelvic inclination. The .diameters of the fetal head may be measured by x-ray 
but the advantages to be secured by molding are not evident. Synclitisin likewise 
cannot be measured. 

The chief variable factors that remain arc the voluntary and involuntary expulsive 
forces. It seems to me that this discussion can begin with such suggestions as these: 
(1) The term trial labor must be understood. (2) A careful analysis of the rela- 
tion of presenting part and pelvic canal is essential. (.3) No real disproportion 
being apparent, adequate contractions may be permitted. (4) No real trial is effec- 
tive until the cervix is completely dilated. (5) Pinal dependence is put on vital signs 
of mother and fetus. 

The chief disturbing factors to such a program are: (1) Pressure by the laity 
for a more active attitude. (2) Facility of performance of co.«arean section. (3) 
Eelativc safety of cesarean section when done early, without too long an interval 
between rupture of membranes and time of operation, and when done without vaginal 
examination. (3) Certain occipitoposterior presentations causing edema and thick- 
ening of the cervix instead of its effaccinent. (5) The seriousness of any operative 
delivery where delayed until heart sounds show distress or maternal signs betoken 
exhaustion. 

In the clinic at Tale, both in ward and in the private cases, induction during 
the thirty-six to forty weeks is practically abandoned. The incidence of operative 
delivery is rising. The duration of time allowed for trial labor is materially short- 
ened. The old teaching of Williams of “Trvo hours of adequate contractions .after- 
complete dilatation” is outmoded. 

DE. J. C. LITZENBERG, Minneapolis, Minn. — Twenty years ago I abandoned 
the term ''test of labor” in borderline contracted pelves. However, we do have to 
give a test. Remembering the mechanism of labor, a test may be applied as labor 
does or does not progress through the various steps of the mechanism of labor. The 
first thing that happens is fixation of the head, and the next is engagement of the 
head. Engagement is now defined as the descent of the presenting part to the spines 
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difficult to explain to the general practitioner and occasional accoucheur that the 
progress of labor may be normal in cases having contractions forty-eight to seventy- 
two hours with little or no progress. There is very little attention given to this 
point in the average textbook. 

Dll. L. A. CALKINS, Kansas City, Mo. — W hile Dr. Hamilton’s work has been 
going on in Kansas City, we have checked his results in other hospitals of the city. 
We feel that, while his percentage of prcliminarj- labors is too high, we all have 
seen a considerable number. We have found that it is of definite help to keep 
this idea before our students. Dr. Hamilton stresses the particular importance of 
this concept to the patient. We agi'ee with this, but of the greatest importance is 
tlie improvement in the psychologj’ of the doctor involved in such a concept. 

DB. HAAIILTON (closing). — It is possible that my enthusiasm may have in- 
iluenced statistics. Nevertheless in each case a record was kept of the preliminary 
stage as well as the first, second, and third stages. We have attempted to diflcr- 
entiate true labor, false labor, and this period of pain without progress which we 
have called the preliminary stage of labor. 

The large number of cesarean sections done for cervical dystocia again causc.s 
me to suggest the necessity of diilercntiating types of so-called labor. Again, may 
I sniggest that the hours of pain without progress, form a definite part of labor and 
must be treated as such. 

DIt. KING (closing). — Tlie main point that I wi.sh to stress against the teaching 
that a tost of labor requires full dilatation is that such a procedure is associated 
with a high mortality. Figures from Johns Hopkins show a 19 per cent fetal mor- 
tality when the extreme tost of labor was allowed. In that series about 1 per cent 
of the maternal mortality was charged to the comjdications resulting from a long 
test of labor. If we adhere to the definition of full dilatation and rujitured mein- 
branes, are wo not going to lose more of the mothers and babies than if wo adopted 
a slightly difi'erent conception? 

In this compromise test there .diould be evident a thinning out of the cervix, some 
ofTacement, sohie sign of progress if there is going to be a fairly easy delivery. 
After four to eiglit hours of real labor, if the head is still fioating above the jjelvic 
brim, with no fixation and no engagement, then it is time for cesarean section. 
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also been our cxporicnco that tlio jiatio.nla on whom wo do transverse cervical opera- 
tions, after full dilatation of the cervix, have relatively a more satisfactory con- 
valescence. Obviously the low section is teclinically jin easier ojieration when the 
lower segment is effaced and the cervix fully dilated. 

Unfortunately, in S or 10 ])cr cent of these disproportion cases, complete dilata- 
tion of the cervix wilt not occur within a rea.sonable length of time. We have set 
twenty-four hours as an aiiproximate limit of the time we would ordinarily wait 
for complete dilatation. This twenty-foiir hours refers only to actual labor as 
shown by its definite effect on the cervix. 

Fewer cesarean sections wilt be done if we allow each of these rclafivc dis- 
liroportion (uisos to luive an adc<iuate test of labor. An jidequatc test in our 
experience is complete dilatation of the cervix. In these disproportion cases I am 
unable to predict in jidvancc of labor, with any dependable degree of success, which 
patient will deliver herself and which patient will retjuire a cesarean. An adequate 
test of labor in each case is the only dependable approach to the problem. 

Dll. .TAME.S F. BLOSS, Hi’KTixctox, W. Va.— Dr. .lohn Polak once replied to a 
question I ashed as to what constituted a test of labor, “If you have a woman 
having regularly recurrent uterine contractions, with full dilatation of the 
cervix, or a cervix which is dilatable, with no advancement of the head after two 
hours, something is wrong rcg.ardless of what the measurements arc.” Wc do 
cesarean sections if the patient has a cervix that is dilated or dilatable and 
relaxed, if there is no advancement of the head after two hours of regular uterine 
contractions. 

I have been investigating the statistics of home obstetrics in that territory com- 
prising the area of the Southern Medical Association, for 1P.35. Do you realize 
that-G5.G3 per cent of the deliveries by })hy.sicians in this territory for that year 
were done in the homes? Wo must endeavor to got information about this subject 
to the men who are doing home obstetrics. 

DR. M. PIERCE RUCKER, RicitMONn, Va. — It is wonderful what will happen 
to a cicatrized cervix when the patient is ready to go into labor. I remember a 
patient who as a result of treatment of a cancer of the cervix with a paste had no 
cervix. The whole upper part of the vagina was such a mass of scar tissue that I 
was unable to see any evidence of an opening into the uterus. Yet when she went 
into labor she had a perfectly easy, normal delivery without cmn plications. 

Quite recently I saw a patient, thirty-nine years old, who, after having borne 
three children, had undergone a cervical amputation. Her doctor was very much 
concerned about her and called me in consultation twelve hours after the onset of her 
labor. He reported that he had made a vaginal examination and had found only 
a little cicatrized dimple in the upper part of the vagina. Morphine and scopolamine 
were given and the baby was born in bed, even before the interne could be called. 

DR. E. D. PLASS, Iowa City, Iowa. — So far this morning no one has offered a 
definition of labor. Labor to me may be defined as a succession of uterine con- 
tractions leading to the gradual dilatation of the birth canal and to the expulsion 
of the fetus. That definition docs not include the word pain, for, as you well know, 
pain is not an essential part of the parturitional process. If we adopt some such 
definition of labor, we must modify our concept of a test of labor, and define trial 
labor in terms of progress rather than in terms of so many hours of pain. 

DR. THOMAS B. SELLERS, jSTkw Ouleans, La. — The concept of a preliminary 
stage of labor is applicable to a rather small percentage of cases. Nevertheless, if 
accepted, it will be of value in obviating meddlesome interference. It is now very 
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researclies of many observers liave made it obvious that unskillful and 
ill-advised obstetric procedures result in many instances of fetal birth 
injuries, the commonest form of -which is intracranial hemorrhage. This 
aspect of the question, hoAvever, has received sucli widespread recogni- 
tion that an equally important side of the problem is often forgotten, 
with the result that any fetal birth injury has come to mean poor obstet- 
rics ill the minds of many of the medical profession, and, to an even 
greater extent, in the minds of the laity. I wish to discuss the question, 
therefore, from the .standpoint of the problems that so frequently con- 
front the conscientious and skillful obstetrician, who often finds himself 
on the horns of a dilemma and is not to be censored for many of the 
resulting tragedies to the fetus. Good obstetric practice frequently 
means that the child is subjected to danger of injury and this fact 
should be recognized. Moreover, the term “birth injuiy” should be 
used with caution. It may be an accurate term from the medical stand- 
]ioint but is liable to convey a wrong impression to the laity, to ivhom 
the term is often synonymous with poor obstetrics. A patient was re- 
cently delivered on our service by outlet forceps, after an episiotomy. 
Labor had lasted twelve hours in the first stage and two hours in the 
second stage. The baby was a microcephalic child and died within two 
weeks. It was transferred to a children’s hospital where the interne 
asked if forceps had been used. He subsequently told the father that 
Ihe baby’s head was abnormally small and it would likely die. Within 
an hour the father was remonstrating with me because the forceps had 
been used and had so compre.ssed his child’s head that it would not 
.survive. 

Some brain injuries, like the above case, are not the result of birth 
trauma at all, but are developmental defects or brain aplasias. Such 
eases may easily be mistaken for traumatic injuries without careful in- 
vestigation. The use of such terms as “forceps delivery,” “difficult 
labor,” “breech presentation,” etc., has too frequently placed the ob- 
steti'ician in the difficult ])osilion of disproving his rc.sponsibility for 
many fetal cerebral conditions. Since the advent of encephalograms, 
many cases of cerebral atrophy, .some with a history of normal delivery 
and otln'rs with a history of difficult labor, have been discovei'cd. It is 
likely that develoi)mental disturbances of the brain arc more frequently 
the cause of symptoms than has usually been considered. 

Lven intracranial hemorrlimre may be ])resent. and not be the result 
of trauma. One patient in our series was delivered at term, but before 
labor commenced, by cesarean sectimi, the indication being a previous 
section. The baby died of intracranial heiiHirrhnge, and at nutoj)sy there 
was also diffuse liemorrhag*' in tlie jx-ritoneal cavity. We know of two 
otiicr eases of liabi(\s born by sectiojj who died with clinical evidence of 
ititracrani.nl hemorrhage. It has been shown that hemorrhagic disease of 
the newlwrn is a factor in ‘mrne of these eases. IMarearet Warwick’ 



THE I?ELAT]0NS1IIP OP PETAL BIRTH INJURIES TO 
OBSTETRIC DIPPICULTIES^ 

WiLLiAiii: A. Scott, M.D., Torokto, Oxt. 

I N THIO lAvo years 1935 to I93G on the Obstetrical Service of tlie 
Toronto General Hospital there Avcrc 1,710 births, and of these 77 were 
stillbirths and 41 neonatal deaths, a combined rate of G.9 i)er cent. Any 
])atient Avho is six months or more advanced in pregnancy is admitted 
to the obstetric wards, and our figures include some babies weighing less 
than 2 pounds. 

An analysis of stillbirths and neonatal deaths, totaling 118 eases, in- 
cluded 15 macerated fetuses (several premature) ; 14 deformities, incom- 
patible with life ; 34 prematures, under four ])ounds ; 1 case of pemphi- 
gus; 1 case of icterus gravis ; 5 placenta previa ; 3 accidental hemorrhage ; 
and 1 craniotomy on a dead haby. 

Por these 74 fetal deaths, the method of delivery could not be held 
responsible, with the possible exception of the 5 cases of placenta previa. 

Of the remaining 44 cases for which the method of deliveiy may be 
held responsible, there were 19 normal deliveries, including 1 broncho- 
pneumonia of mother, 1 heart disease of mother, 4 eclamptic toxemias, 
and 4 prematures over 4 pounds and under G pounds. Also 13 forceps 
deliveries (3 intracranial hemorrhages), in 3 eclamptic toxemias, 1 brow, 
1 face, 3 persistent oecipitoposterior, and 5 for delay in second stage. 
Among G versions, there were 4 intracranial hemorrhages; in 3 breech 
deliveries, 1 intracranial hemoiTliage, and 3 cesarean sections were 
done, 2 before labor commenced, and 1 after three hours labor. 

Of the 19 normal deliveries, 10 were complicated as enumerated. Of 
the remaining 9, 2 had intracranial hemorrhage (autopsy, labors 37 and 
24 hours) ; 3 causes unknown (no autopsy), and 4 causes unlmown 
(autopsy). 

Of the 11 cases of intracranial hemorrhage (G autopsy and 5 clinical 
diagnosis), there were 4 versions (2 for transverse presentation), 3 for- 
ceps (1 high, 1 mid, 1 low), 1 breech, 1 cesarean section, and 2 nor- 
mal deliveries. 

A review of the clinical histories of these fetal deaths appeared to em- 
phasize some facts worthy of consideration. 

The problem of fetal birth injuries is intimately connected with that 
of maternal mortality, and it is unfortunate that the methods to lower 
the incidence of one maj' not have the same effect on the other. The 

‘Read at the Fiftieth Annual Meeting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 20 to 22, 1937. 
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This was a patient, thirty years of afro, who had had two previous pregnancies, 
the first a miscarriage and the second a low forceps delivery. There was some 
question whether that child had an intracranial injury but at the present time it is 
quite healtlij' at the age of five years. The patient attended our antenatal clinic, 
and at seven months a breech presentation was corrected by external version. She 
was admitted to the hospital in Februarj' with false labor pains which disappeared. 
Two weeks later she entered hospital in labor, having had irregular pains for 
twenty-six hours. The first stage lasted a further twenty hours, during which time 
the contractions were irregular in time and intensity. At the end of the first stage 
the fetal head was in midpelvis and the bodj' lying L.O.A. She was allowed to 
go four hours in the second stage during which time contractions were moderately 
strong but occurring at irregular intervals of from five to eight minutes. Little 
progress was made but the fetal heart remained regular at 120-140. At the end of 
this period midforceps were applied and a relatively easj' extraction performed. 
The child breathed spontaneous!}-, was a good color, and for twenty-four hours 
appeared to be quite normal. On the second day a left facial palsy was noted and 
from tlien the symptoms progressed and the. baby died on the sixth day. Autop.sy re- 
vealed a bilateral laceration of the tentorium cerebelli with large subdural hemorrhages 
in the posterior fossae and also well-marked subarachnoid hemorrhages in both 
parietal regions. 

It -would appear to us tliat the prolonged labor in this case was respon- 
sible for at least part of the fetal injury, for it is unlilcely that the diffuse 
subarachnoid hemorrhages in the parietal regions were the result of the 
forceps delivery. Yet this prolonged labor was not due to dispropor- 
tion but rather to irregular and ineffectual uterine contractions. On the 
other hand, it is almost certain that the tears in the tentorium and the 
subdural hemorrhage were tlie result of the operative delivery. The 
question in our mind is whetlier an earlier forceps delivery might have 
avoided the damage. 

In our series there were 21 cases in which labor lasted from twenty- 
five hours to four days, but in a careful review of the histories one can- 
not feel that attempts to shorten the labor would have been wise, except 
the possible use of foi’ceps slightly earlier in tlie second stage in three 
instances (4, 4, 4i4 hours). In these 21 eases there were other causes of 
fetal death in many in.stances, but the i)rolonged labor was probably a 
factor in most of them and certainly the cause in .some. 

If, tlien, prolonged labor is dangerous to the baby and attempts to 
.shorten labor equally .so, avc find ourselves confi'onted by the question of 
cesarean seetioji in the intcre.st of the child. It is onr opinion that too 
many sections are done with the idea of les.sening the I'isk to the child, 
forgetting that with the lower fetal mortality from ce.^arcan section, 
there is a corre-sponding increase in maternal mortality. The' idea of a 
section to les.sen the risk to the child is not new in either medical or lay 
literature. Luurem^e Stern inibli.shed his Trislmvi ShtinfJif in IinO. and 
in that anui>ing novel we find the argument for ce.sarean s'-etifui ifi the 
interest of the child. His idea that the eldest .son is usually the greatest 
l.lfrf-k'hfad in tla- family is hardly substantiated by hi.story. Among 
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found bleeding in oilier organs in 53 cases of intracranial liemorrhage. 
Today the obstetrician is in an unenviable position when he encounters 
such a case. If the delivery were instrumental that is blamed; if forceps 
Avere not used it is often suggested that the patient. Avas alloAved to go 
too long in a labor that should Iuia'c been terminated. 

\Ve recognize that intracranial hemorrhage is usually traumatic in 
origin, but it may occur in so-called normal labor. In our series 2 fol- 
loAvcd spontaneous deliveries. IVIorcover, many babies suffer injuries not 
severe enough to cause death, but .some of these give evidence of their 
injury in later life. The human fetus is not as maUirc at term as the 
fetus is in the loAver animals. Injuries from the stress of parturitional 
forces may be bruises and abrasion.s, damage of the viscera, nerve in- 
juries, depressions and fi'aetures of the skull bones, and intracranial 
edema and hemorrhage. The latter, particularly, may occur Avith normal 
labor and .spontaneous delivery. During labor a large proportion of chil- 
dren suffer some injury, for even the cai)ut succedaneum is evidence of 
superficial injury, Avhercas a cephalohematoma is indicative of more ex- 
tensive damage. As pregnancy nears term tlie fetal blood becomes more 
A'enous and during labor there is a retardation of the uterine circulation 
Avith each pain, and a corresponding diminution of the oxygen supply. 
Pressure on the fetal head forces out some of the blood Avith a relative 
cerebral anemia and asphyxia. Occasionally this is increased b}’’ the 
pres.sure of the head on a Ioav lying plaeenta. In ordinary labors the 
process of molding takes place Avithout seA’ere injury resulting, but if 
the force is applied too suddenly or is carried bej'ond a given point, 
tearing of the internal ligaments occurs. Even Avithout gro.ss damage to 
the tentorium or falx eerebelli there may be hemorrhage inside the slaiU. 
It is common to find small hemorrhages along the sutures, under the 
periosteum and in the dura. Many of these are the result of asphyxia 
and not of a torn vessel, although a congested vessel is more liable to 
rupture than one not congested. It lias been stated that some traumatic 
effect of labor on the brain can be demonstrated in 90 per cent of all 
neAvborn infants coming to autopsy. Bydberg,^ hoAvever, has pointed 
out that in the central nervous system of the neAvborn child, the presence 
of fatty substances can be demonstrated in Amrying quantities. They 
are extracellular and have accumulated around the glial cells, the latter 
being unaltered. These substances are not pathologic. In cases of acute 
brain injury there are fatty changes Avithin the glial cells, and it is 
difficult, by any method of staining, to differentiate such fat from the 
extracellular fat in a given section. 

We have briefly revicAved some of the factors concerned in fetal injuiy 
during normal labor. Let us noAV consider abnormal labors. 

Prolonged labor increases the incidence of inti*acranial hemorrhage but 
so do attempts to shorten these labors and here, especially, Ave see the 
doctor’s dilemma. May I illustrate AAuth the history of another ease? 
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little can be done except to see that the patient does not become deliy- 
drated nor her strength exhansted. Certainly no attempt at delivery 
from below should be made until the cervix is completely dilated. Lalior 
should be terminated by forceps delivery if the second stage is prolonged, 
but again we will encounter a certain unavoidable fetal mortality, al- 
t hough the latter will be lower with skilled than witli unskilled attention. 
Forcejis, or version with extraction, before the cervix is dilated only adds 
to tlie risk of both mother and baby. Three of the deatlis in tins series 
were in cases of persistent occipitopostei'ior position with forceps de- 
livery. 

The incidence of intracranial hemorrhage in breech cases is particularly 
high and is frequently the result of poor obstetrics. The idea, so widely 
held until comparatively recently, that hast e was essential as soon as the 
child's hips Avere born, led to many unnecessary birth injuries. The 
aftcrcoming head has had no opportunity for molding to take place and 
forceful efforts at rapid extraction are very liable to result in intra- 
cranial damage. Nevertheless, with the greatest .skill in the world, breech 
ju'cscnt ations will still carry Avith them a higher mortality than vertex 
])resentations. The jiroper use of forceps on the aftercoming head is 
often a means of avoiding fetal injury. Three of our deaths Avere in 
breech cases, one of them having intracranial liemorrhage. 


Transverse presentation usually has only one method of treatment, 
namely, podalic version. Many of these babies arc dead Avhen the jia- 
tiont is first seen and the mortality is necessarily high in the others. 
Three cases in this series Avere transvoi’se presentations and Averc de- 
livered by version. A clinical diagnosis of intracranial hemorrhage Avas 
made in tAvo, but autopsies Avere not obtained. The third case had an 
autopsy and death Avas due to asphyxia and not to hemorrhage. 

The antepartum hemorrhages arc so dangerous to the mother that the 
child’s Avclfare is of secondary importance. In severe cases of accidental 
hemorrhage the child is jn-actically ahvays dead, and in tho.se of le.sscr 
soA'crity the infant mortality is A-ery great. In placenta previa, lude.ss 
routine section is done, about 2') pvr cent of the children Avill not. .survive 
and even if section is done the mortality is .still high. Three of our deaths 
occurred in cases of accidental hemorrhage. One AA'as delivered by Ioav 
forceps and autopsy revealed no cause of death. The others Avei-e normal 
deliA'cries and autopsies Avere not done. Tiiere Avere five; deaths in cases 
of placenta jm*,via, three ])alieni.s AV(‘re «lelivered by .section. One had a 
normal delivery ami autopsy shoAA'ed only atelectasis. Tlie othei' patients 
Avere delivered by veimon (transAT-rse pre.sentatioii ) and a clinical tliag- 
nosis of intracranial hemt)rrhage Avas made. 

From a consideration of this series of fetal and rntjuatal deaths, it 
AVituld afipear that tie- folhmiinr vicAvs an? justifiable. 

t. A statist ie.'d consideration of birth injuries followin'^ any typi> of 
delivorv is «.if little value unless aecomjianied by a study of all the dim 
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otliers, Newton, Lincoln, Leonardo da Vinci, Ilarvey and Goellic were all 
first born sons. "We believe tbere is the occasional case where section, 
is justifiable, in the interest, of the baby alone but Ave think such cases are 
not common. IMoreover, habies born l)y elective cesarean section do not 
always live and some have scrioxis intracranial hemorrhage. I have 
already noted one of the latter from our series, and of the total deaths 
three were delivered by section. 

Glosel}’’ allied to the problem of long labor is tlie elderly primipara 
Avith rigid soft ]iarts and inefficient uterine muscular poAver. These 
cases probably present more difficulty in private practice than they do 
on a public Avard service. They approach labor Avith tre])idation, to 
AA’hich is added an insistence that it shall be neither prolonged nor pain- 
ful. This insistence is often the result of uncritical articles in the la}" 
press describing some method of “painless childbirth.” In addition, 
therefore, to the ordinary causes of asphyxia, there is often the effect of 
drugs for the relief of pain and ill-adA"ised attempts to deliA'cr too soon. 
i\[uch can be done to prepare the minds of such patients for labor, and 
the absence of relatives from her room during labor makes good obstet- 
rics easier. The fact remains that many of these Avomcn do have long 
labors and some of them have injured babies. We do not think, however, 
that cesarean section is often indicated, in the ab.sence of di.sproportiou. 
We believe, rather, in conservative obstetrics Avith careful attempts to 
relieve pain but Avithout a routine attempt to produce “painless labor.” 

The commonest obstetric difficulties leading to fetal injury are dispro- 
portion, malpresentations, antepartum hemorrhages, and eclamptic 
toxemia. With careful antenatal supervision, only the minor degrees of 
disproportion Avill play mucli part in fetal injuries, for the cases of 
major disproportion Avill be detected before labor and appropriate meas- 
ures adopted. When considering the induction of premature labor in 
such cases, it is to be remembered that the premature child is more liable 
to intracranial damage than is the child at term. 

The minor degrees of disproportion present a very real danger to the 
fetus unless one is willing to see a great increase in cesarean section 
in such cases. It has been amply demonstrated tliat the great majority 
of such patients Avill deliver themselves spontaneously or can be de- 
livered by easy forceps operations, but their labors tend to be long and 
the child’s head is subjected to more than ordinary molding. Moreover, 
the size of the child is not ahvays the same in suceessiA^e pregnancies, and 
this may be the determining factor in the presence or absence of intra- 
cranial injury. AVe belieA’’e that proper obstetrics requires conservative 
methods Avith these patients, but Ave hold that opinion in the full knoAAd- 
edge that there Avill be a certain number of injured babies. 

Malpresentations also increase the danger to the baby. Persistent oc- 
eipitoposterior positions are the commonest form. Labor is prolonged 
and frequently ends in operatwe delwcry. If the first stage is prolonged, 
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2. Immediate reiiair of old injuries: (a) cervix and perineum in a 
series of 150 cases; and (b) cystocele, rectocele, cervix, and perineum in 
20 cases. 

These two groups are compared with a series of 150 cases with evidence 
of old injuries, but in which no repair was done. 

In these cases, I have included none with laiown evidence of toxemia 
or infection prior to delivery, but have included normal deliveries as well 
as forceps and versions. All are hospital cases, where ample facilities and 
assistance are at hand to inspect each vaginal tract and carry out such 
operative procedures as are deemed advisable. 


IMMEDIATE REPAIR OF NEW INJURIES 

The first group of cases includes a gi'oup of 300 primiparae in 70 per 
cent of Avhoni there was definite evidence of trauma varying from lacera- 
tion of the cervix, vaginal Avail, and vulva to perineal separation and 
episiotomy. The greatest number of cervical and vaginal Avail lacerations 
occurred in posterior positions of the fetal head Avhetlier labor Avas 
terminated normally or by operatwe interference; next in order Avere 
breech deliveries, folloAvcd liy A'ersions and anterior positions. 

Regardless of our individual belief as to the subsequent occurrence of 
malignancy in these lacerations, aa’c do knoAV that their neglect results 
in ectropion, ulceration, infection, chronic discharge, and irritation. For 
lliese reasons I believe the present-day attitude^ of repairing all such 
injuries before the patient leaves the hospital is to be commended. Hoav- 
ever, the que.stion arises as to AA’hen this repair should be done and hoAV 
extensive an operative procedure should be carried out in the puerperal 
slate. 

In our experience, avc have found in this series of cases that immediate 
examination- of the vaginal tract and reqiair of new^ injuries to the 
cervix, \-aginal Avail, and tlie perineum yields satisfactory results in most 
cases. Cases in Avhich examination aatis omitted fall mostly in three 
groups, viz., those in Avhich the patient's general condition Avas unsatis- 
factory or dubious; those in Avhich avc had reason to doubt rigid asepsis; 
and those cases Avhieh manifested free bleeding from an atonic uterus. 


I NTER .M EDI ATE R I J* A IR 

The intermediate ojieration^* ^ after an interval of five to ten days was 
used in a limited number of cases, but we found that the psychologic 
effect on the patient Avas unfavorable; the exposure Avas less adequate; 
tissues, ihouuh less erlmnatoti.s, Avere still liiuhly vascular and more 
friabh;; asnl Ave were fiistnrbing a healing lu-nce.ss that nature had ai- 
readv ii!Stitute<l.'' The patient Avas subjected to :i second ;in(-slhelie and 
tier hospit.'di>eUion prolonged eight to fiffeiji day.s so that eeonoinif! ad- 
vantages are lost. 
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ical fads in cadi case. For instance, the staienieni that a certain per- 
centage of a series of fetal deaths followed forceps delivery is of little 
value unless we know whether tlicre was any alternative method to 
forcejis delivery and when and how the forceps were applied. 

2. Some intracranial hemorrhage ocenrs frequently in so-called normal 
labors, and in many eases causes no .symptoms. 

3. Some patients having clinical evidence of .such injury recover and 
present no evidence of permanent damage. 

4. The incidence of severe injury increases with the length of labor 
and also with attenqits to shorten labor by operative delivery from below. 

i). The danger to the mother from cesarean section must not be for- 
gotten when thinking of the danger to the child from vaginal delivery. 

6. The increasing number of elderly primiparac and the desire for 
short and painle.ss labors arc factors in infant mortality at the present 
time. 

7. IMany serious injuries to the child arc the result of either unwise 
or un.skillful ojierativc deliveries. 

5. In many cases there is inevitable danger of serious injury to the 
child in a pro])erly conducted labor; the conscientious obstetrician can 
only do that which he thinks is in the best interests of both mother and 
child. 

INFERENCES 

(1) Warivich: Quoted by Kydberg in. (2) Hifdhery: Cerebral Injuries in New- 
born Cliildren Consequent on IBirtli Trauma, Suppl. 0, Acta Pediafrica, 1932. 


GYNOPLASTIC REPAIR FOLLOWING DELIVERY^ 

Raymond C. King, i\I.A., M.D., P.A.C.S., Toledo, Ohio 

I T IS assumed that the duty of the obstetrician at the time of delivery 
is not only to prevent any unnecessary injury to the mother, but also 
to repair any injuries that cannot be prevented. Based upon this as- 
sumption, many opinions have been expressed as to the time and the 
extent of such gynoplastic repair. Personal observations lead me to be- 
lieve that there must be an evaluation of the pathology, both as to type 
and extent; a Imowledge of the nature and type of operative procedure 
required for a satisfactory result; and an accurate appreciation of the 
patient’s condition, so that maternal mortality and morbiditj^ will not be 
increased nor eonvalescence unduly delayed. 

The discussion touches upon the following subjects : 

1. Immediate and intermediate (5 to 10 day delaj^ repair of new in- 
juries in a series of 300 cases. 

‘Read at the Fiftieth Annual Meeting of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 20 to 22, 1937. 
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witli a tliin fascial structure as compared ^vitll the thick fascia of the 
abdominal wall or elsewhere in the body. Furthermore as a result of 
delivery this tissue is distorted, shredded out, and friable, so that even 
though we Imow what we are looldng for, in its distorted form, recog- 
nition is not always easy but even at times impossible. Due to vascu- 
larity exposure is less adequate, friability makes the tissues more difficult 
to handle after they are identified and such structures are hastily united 
without the careful precision that siiould be found in plastic opera- 
tions.” It is readily conceivable that tissues distorted by pregnancy and 
traumatized by labor and delivery could be perforated in repair or show 
faulty anatomic union after involution has taken place. 

In this small group of cases, we had 5 patients with cystitis and pye- 
litis and 4 with cystitis alone. Upon subsequent examination, there was 
still evidence of cystocele and urethrocele in 7 cases and in five cases 
there was definite evidence of reetoeele. Hospitalization was increased 
to an average of twenty-one days; morbidity was increased and the 
blood pictures likewise showed an unfavorable comparison. 


Table I. Blood Picture 


BEFORE DELIVERY 

AFTER DELIVERY 


R.B.C. 

W.B.C. 

no 

R.B.C. 

W.B.C. 

HO 

N. 11 * 

4,091,000 

12,300 

82% 

4,259,000 

8,400 


P. K, 

3,9(30,000 


81% 

.3,850,000 

8,900 

77.5% 

C.IL 

4,000,000 

KBhW 

83% 

3,300,000 

11,400 

73.0% 


•N. R., No repair (150 ca.ses) ; P. R.. repair of cervix and perineum only (150 
cases) ; C. R., cy.stocelc, rcctocclc, cci-vix and perineum (20 cases). 


Founded upon theoretical ob.iections and substantiated by unfavorable 
immediate and late results in those few eases of extensive repair that I 
have been able to observe, my opinion coincides with lliose who favor the 
interval operation performed after the patient has recovered fi'om her 
delivery and after involution is complete. 

However in selected cases, wlierc there was no contraindication in the 
])atient’.s condition liefore delivery or esjieeially after delivery, our re- 
sults in repair of ]ierineum alone, or cervix and perineum’” show satis- 
factory anatomic results in 75 per cent of eases. That the end results 
arc not universally good is evidenced by iiTcgular h.vpertrophy and 
fistulous tracts seen in some cases. Exjierience and improvements in 
technique may, in time, further decrease the number of such unfavorable 
results. 

I'ROCmi.’NTIA 

Despite the fact that the cervix and i»erinemn are lu-operly rejiaired 
and tiie uterus pushed upward, by lu-cssure above the .symjdiysis, we 
often find on subveqiienl examination tliat these patients havi' varying’ 
decrees of procidentia. This I believe is due not so much to relaxation 
or .subinvolution of the uteriiu’ ligaments, but ratlicT to a dc.-^t ruction or 
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Therefore for these reasons avo liavc discontinued the delayed or inter- 
mediate t.yj)e of operation, except in a few cases where tliere Avas a con- 
traindication t o an immediate operation or Avherc tlicrc has been a break- 
ing doAvn of a perineal repair. 

REPAIR OF OLD LACERATIONS AFTER DELIATCRY 

Tlie second group of cases, viz., the repair of old lacerations and in- 
juries resulting from previous deliveries, is more controA'ersial and ad- 
mits a greater diversity of opinion. For tliat reason it is Avell to enumer- 
ate (1) the A'arious conditions found during pregnancy as Avell as im- 
mediately after delivery; (2) the various operatiA’e procedures carried 
out; and (3) a resume of our end results botli immediate and late. 

The conditions' found most freciuontly are lacerations of the perineum, 
cervix, cystoccle, urethrocele, rectoeclc, and varying degrees of proci- 
dentia. It is admitted that delivery is one operation and repair of these 
conditions is another, but one Avhich requires time, care, and precision 
as AA’cll as the ability of the patient to Avithstand prolonged anesthesia, 
additional blood loss, possible shock and loAvered resistance. The ques- 
tion arises, can operative procedures for the correction of all these condi- 
tions be carried out routinely, or, can only a limited type of repair, e.g., 
trachelorraphy and perineorraphy,® be carried out in selected cases? 

Satisfactory end results are judged by the criterion of end results ob- 
tained from operations on the nonpuerperal patient. Economic ad- 
vantages to the patient or the community do not justify mortalitj’-, 
morbidity or inferior end results. 

As there Avas no mortality in this group of 150 cases of cervical and 
perineal repair after delivery, a comparison Avill be made Avith an equal 
group of 150 eases in Avhich, for various reasons, no repair AA'as made. 
These cases Avill be compared from the standpoint of morbidity, blood 
picture on admission and discharge, days of hospitalization and presence 
of nonfebrile complications, e.g., subinvolution, anemia, bladder and 
rectal complications. 

At this time suffice it to say that there Avas a slight increase in morbid- 
ity, an average increase of tAvo and one-half days of hospitalization, a 
definite though not serious change in the blood picture and an increase 
in the number of bladder complications. 

REPAIR OF CYSTOCELE AND RECTOCELE 

Before taking up the third group of 20 cases in Avhich a more extensive 
type of repair Avas carried out, it is Avell to recall that cystoeele is a 
hernia of the bladder through the anterior vaginal wall due to a separa- 
tion of the supporting fascia. LikcAvise, reetocele is a hernia of the 
rectum through the separated posterior vaginal fascia and proper re- 
pair requires that this fascia be identified and united before closing the 
vaginal mucous membrane. In this case as in cystoeele, we are dealing 
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catgut No. 2 are placed about 1 cm. apart starting from the upper angle and con- 
tinuing to the external os. The opposite side is treated in the same manner. We 
have found better results since using a running suture in the mucous membrane, the 
first loop of which is placed deeply above the apex of the laceration, and then 
continued down the line of incision and over the end of the cervix for a distance 
of 1 cm. where it is tied. The pack is then removed from the uterus and the 
vagina swabbed with tinct merthiolate. The posterior vaginal wall is grasped at the 
mucocutaneous border with Allis’ forceps and the scar tissue is excised. The 
vaginal mucous membrane is then dissected upward and levators exposed. All scar 
tissue is excised, and levators and fascia united by interrupted chromic catgut sutures. 
Excess mucous membrane is excised and the cut surfaces approximated as in the 
usual perineorrhaphy. Skin is closed by a subcuticular catgut or by interrupted 
dermal sutures. 

If the cervix lies low in the vagina or protrudes at the vulva, the uterus is pushed 
upward and a gauze pack inserted loosely in the vagina. This pack, introduced with 
a tubular packer, is removed at the end of lhirt 3 '-six or fortj'-eiglit hours. 

If the patient is unable to empty her bladder she is cathetcrized every eight hours 
and irrigated with silver nitrate 1 to 10,000 once daily. 

In exposing the cervix we avoid pushing the uterus down from above, as wo believe 
this adds additional trauma to the loose areolar fascia supporting the cervix and 
upper vagina. Likewise, care must be used not to tear the cervix or pull it forcibly 
through the vulva so as to facilitate its suture. 

COMMENTS 

Delivery is one operation and gynoplastic repair another. The latter 
is a hospital procedure with many limitations to be carried out on 
selected cases u-ith the aid of capable assistants observing rigid aseptic 
technique. 

Recognition of gross cervical and perineal injuries is usually not 
difficult ; exposure can lie obtained with comparative case witliout addi- 
tional trauma; excision of ])revious scar or traumatized ti.ssue is quickly 
carried out and fresh surfaces united by suture in a short time. Tlic 
procedure cannot be carried out routinely, but is subject to many limita- 
tions, the most important of which are the general condition of the 
patient following delivery and the extent of the pathology. The primary 
object of the obstetrician is a successful deliveiy and no procedure which 
increases matcimal morbidity and mortality can be condoned in this age 
of critical scrutiny. 

That there are economic advantages in examination and immediate 
repair of certain injuries, one cannot deny, likewise many subsequent 
pathologic changes can be i)rcvcntcd. Tlie anatomic results arc not 
universally good and subsocpient examinations at times .show marked 
irregular hypertrophy of the structures rci)aired. 


CO.VCLU.SJON.S 

1, The vaginal tract should be cxaJnined after every delivery if there 
is no contraindication from tlie standpoint of asepsis or the general con- 
dition of the patient. New laecration.s and injuries should be cared for 
at that time. 
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faulty anatomic union of the fascia supporting the lower parts of the 
uterus and upper vagina. Tiiat such fascia docs offer tlie greatest sup- 
port to tlic uterus seems established from experiments of the past few 
years. With this thought in mind various methods were used to tem- 
porarily hold the cervix in a ]‘clativcly normal ])osition until natural 
healing or coaptation was established. While no method is free from 
practical and theoretical objections, nevertheless, a rather simple one 
has cau.scd the ])aticnt less discomfort, has been productive of no in- 
creased morbidity and has yielded fairly good rc.sults. 


i;m:vAT]NG ckuvix and suppouting utkrus 

In cases where the cervix presents at the vulva or lies in the lower 
vagina, it is grasped with a ring forceps ajid the uterus is pushed upward 
with the hand above the sj'mph.y.sis. A large tnbular packer is then used 
to insert 3 to 5 yards of gauze around the cervix and gently fill the 
vagina without ])rol.ruding through the vulva. This packing is inserted 
firmly but not tightly as one would to control hemorrhage. The sponge 
forceps is then withdrawn and the pack allowed to .stay in place for 
thirty-six to forty-eight hours. 

This is not done in any case where the integrity of asepsis is doubted 
or where any previous infection was known to have existed. Likewise, 
it is not offered as a curative method for cystocclc, reetocele, or proci- 
dentia, but just as predelivery emptying the bladder and rectum helps to 
avoid injury to these structures and their fascial supports, so also this 
procedure seems to have some merit in causing the fascia of the lower 
uterus and upper vagina to reunite in a more normal position. 


TECHNIQUE 

Preparation for rci^air of new and old birtli injuries is really begun as early in 
the prenatal period as is found any evidence of infection or injury from previous 
deliveries. Cervical and vaginal infections are cleared up by appropriate treatment, 
and in the case of old injuries, the patient is told that if circumstances are favorable, 
after delivery, correction of certain conditions will be attempted. However, she is 
told of the i^ossibility of the procedure not showing a perfect result, but we feel 
that, if the operative procedure is limited to cervical and perineal repair, a satis- 
factory result may be obtained in 75 per cent of the cases. 

Immediately after delivery all instruments and utensils used in the delivery are 
discarded; new gowns and gloves are to be used and the patient rodraped with 
sterile linen, after spraying with tinct merthiolate. The vagina is retracted either 
with a self-retaining weighted speculum or exposed with retractors in the hands of 
assistants. The cervix is grasped with four ring forceps and the entire circum- 
ference inspected. A gauze pack, with string attached, is inserted into the uterus 
to keep back any uterine bleeding. Any new laceration of 1 cm. or over is sutured 
and even smaller lateral lacerations are caught vdth one interrupted suture. In the 
case of old lacerations, the side with the'" deeper one is treated first and all previous 
scar tissue is excised both from the anterior and the posterior lip. As the anterior 
lip is usually thicker than the posterior the edges are trimmed so the surfaces to be 
approximated are nearly the same size. Then interrupted sutures of the chromic 
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womnn who 1ms given birth to a baby 1ms done her good deed for the day, and no 
avoidable burden should be placed upon her. With this thought in mind, I would say 
to Dr. King, and to all who follow his precepts with equally good results, “You have 
proved your ability to get reasonably good results and are .iustified in continuing 
on.” But to those less skilled, who arc not so situated as adequately to safeguard 
their patient, I would saj’, “Be content with the repair of the fresh wounds in the 
pelvic floor and await the time of complete involution before proceeding with 
the repair of injuries to the cervix, of cj'stoccles, urethroceles, rcctocelcs, and 
procidentia.” All this in the interest of better obstetrics. 

DE. .T. BAY JACOBS, Washixgtox, D. C. — Figures bearing much resemblance 
to Dr. Scott's arc those published this year bj* Kiistner of the Leipzig Clinic. In the 
delivery of 7,.119 children occurring in the last two years, S1.4 per cent were normally 
born and of these 3.S per cent were stillborn or died during the first week. Of the 
children delivered by operative procedure, 1G.2 per cent died. 

As concerns (he frequency of intracranial injury, Bland reported 27 per cent in 
which bleeding was present. D!olland found laceration of the tentorium cercbclH 
in 48 per cent of cases examined. Occasionally bleeding does not accompany lacera- 
tion. Prematures, whether delivered normally or operatively, are especially subject 
to intracranial damage due to weak blood vessel walls and incomplete development 
of meningeal fibers. 

The production of intracranial injury' is said to be due principally to factors that 
cause alteration in the shape of the skull. 

In this respect it is instructive to cut a window in both parietal bones of a still- 
born fetus thus permitting the removal of the brain and enabling observation of 
changes occurring in the falx cerebri and tentorium cerebclli, when pressure is applied 
in the various diameters of the fetal skull. It is noted that these membranes are 
loss liable to stretch and tear when transverse compression is applied, as in the 
cephalic application of forceps, than when pressure is applied obliquely’. And when 
compressed in the anteroposterior diameter, little etTort is required to stretch and 
rupture these membranes. Where vessels are not severed, the prognosis is more 
favorable. 

A most noteworthy observation is brought to our attention by L. 11. Smith of Port- 
land who xterformed cisternal punctures in a large series of normal inffints at birth 
as well as many who encountered some intracranial damage. Blood was found in the 
spinal fluid in both types, Imt its jircsence was of no prognostic importance, as w.ns 
determined after a five- to seven-year follow-uj) of the mental and physical facilities 
of these children. lie concluded that only the degree and character of the clinical 
signs and symj)toms are important in arriving at :i diagnosis and prognosis of birth 
injury. 

In Itk'Ifi 1 reviewed several hundred case records, classifying them into normal, 
precipitate, and prolonged labors, and operative deliveries. Kach of the iiatients 
had iH'cn delivtued ten years before, of jmrent'-- of apjiroximafely the same social 
st.'iUJs, age, eaviroiinient, and int(dlectual capacity. Various intelligeniie tests 
-.vere ti’.adc on all thc-e children, .-md it wns found that all, regardlc!-s of the fyjs* 
of iabor or delivery, rated aleml the same. .\Do the incidence of illness uas idmilar 
for the two gtotsp-.. 'riui-, there <-eeuie<l to Is* no intellectual or phy.-ical retarda- 
tie!!. It t!ppcar.~ .•■.'■.fe to r>--u!iie, then, that only the imijor dcgrcie^ of infra- 
e.mr.ta! ifijury are liable to produce a Uicntal or j>hysical defect tliat remain.-, 
perms m-nl. 

Idt, EI.'DOLPn W. Hf r.-gard--' primary repair, 1 b'’- 
ij-'ve there shc-uM a rur'. ey of th.‘ whole parturient enntd after each fijterntive 
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2. In soleeied cases and under favorable conditions immediately after 
delivery, repair of old ccr\'ieal and perineal injuries can be carried out 
with little difficulty. Tlie immediate and late results are usually satis- 
factory. 

3. The immediate operation ofl'ers advaninges from an economic and 
psychologic viewpoint, while the intermediate operation has the addi- 
lional disadvantage of disturbing tissues that have alrcad}’’ started to 
lical. 

4. Extensive repair of cy.stocclc, rectocelc, and enteroeele as well as 
cervix and perineum is an operative ])rocedure requiring more time and 
precision than is advisable afler delivery. Such operations should be 
delayed until the })atient has fully recovered from her delivery and the 
tissues have undergone complete involution. 

5. Eepair of cervix and perineum do not prevent procidentia and 
uterine displacements. Tlvis can be done only by restoration of the 
fascial .attachments in their normal relationship. Surgical restoration at 
this time is inadvisable and a simpler method should be sought. Loosely 
packing and distending the vagina with gauze following delivciy seems 
to accomplish this in some cases. 

6. Both the immedi.atc and intermediate operations present technical 
difficulties not present in the interval operation, but if performed in 
selected cases and limited to the cervix and perineum can be commended 
as having definite advantages to the patient. 
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642 Niciioeas BunmiNG 

DISCUSSION ON PAPERS OF DRS. IQNG AND SCOTT 

DR. PALMER FINDLEY, Omaha, Neb. — ^Lct me say at the onset of my discus- 
sion that I have no quarrel with any man who obtains reasonably good results in 
adopting any operative procedure. Dr. King has demonstrated in his statistics that he 
can do just that. But what of the general practitioners who are doing the bulk 
of obstetrics? Can we expect of them equally good results? I think not. And if it 
be true that the extended repairs advocated by the essayist would be hazardous 
in the hands of the inexperienced operator, should this Association go on record as 
endorsing such a procedure in routine practice? It is scarcely conceivable that 
morbidity and mortality will not be increased if the methods proposed by Dr. King 
are accepted and practiced by the general profession, yes, and by the experienced 
obstetric surgeon. 

In the first half of my professional career I endeavored to learn what to do, and 
now in the second half I am learning wliat not to do. To my way of thinking, a 
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We all encounter cases of ovarian lij'po- or lij’perfunction associated 
with the presence of ovarian tiiinors, especially retention C 3 "sts. Some 
of these are thin walled, may he easilj' ruptured h.y bimanual pressure, 
or the function maj^ be restored b}"- aspiration of the contents of the 
cyst through the cul-de-sac. 

jM.y interest in the surgical treatment of oyarian d.ysfunctions, other 
than those associated with ovarian tumors, was aroused b.y a clinical 
and pathologic studj'’ published b 3 '^ the late IM. R. Robinson of New 
York, in 1935. At this time he presented 7 cases, 4 of ovarian li 3 qDer- 
function and 3 of h 3 ^p of unction, in all of which he obtained gratifying 
results 1 ) 3 ^ resecting the major portion of both ovaries, in a wedge- 
shaped manner. 

Robinson’s explanation of the beneficial effects obtained is as follows: 

“In ovarian lij'perf unctions the morphologic changes in the sex gland and in 
the endometrium represent the effects of the pituitaiy lij’^ierstiinulation witli follicle- 
ripening hormone. The character and degree of the moi-phologic responses varies 
with the phase of the dysfunction. A surgical removal of a sufficient amount of 
ovarian parenchjnna harboring an excess of morphologic and biologic elements 
responsible for the existing functional disturbance, permits the pituitary to regain its 
intraglandular balance and thus a restoration of a normal pituitaiy-ovarian correla- 
tion.” 

He also maintains that in ovarian hj'pof unctions the reverse holds good. “Here 
the luteinizing forces of the anterior h3'poph3’sis pla.v the leading role. The in- 
hibitor}' effect of the ovarj- in this tj-po of dj'sf unction is upon the already weakened 
follicle-ripening properties of the hj-pophy.sis. A removal of sufficient amount of 
ovarian paronehyrna containing the.se disturbing elements helps in the restoration 
of a normal intrahypophyseal balance, and thus a return to a normal pituitary — 
ovarian correlation.” He maintains there is a pattern to the pathological changes 
which is uniform in character. 

A review of llie literature reveals veiy little malerijil ou this subject, 
e.xcept that presented by Robinson. 

After reading tin's report it occurred to mo that T had seen n number 
of cases of ovaritin hypofunction, in which the ovaries were frequently 
small and very tender, which I thought might have been bcnerited by 
excision of the thickened ovarian cortex without destroying the pa- 
renchv'ma. Those ])atients had not had the advantage of modern endo- 
crine therapy. That phase of our treatment is even now of inconstant 
value, i.e., the methods of ti-eatment are not entire!}' standardized. 
Ftirthermore the results ffhtained l)y endocrine thci-apy' are not ahva 3 'H 
what one might hope for. 

The excision of a large segment of ovary in the treatment of h.vpcr- 
function ma.v lie eonsiflei-ed ju.stitiahle. lIowi;ver, with one exceptifm 
1 havs: limited iuy stirgical treatment of these j)atients tf» those .showing 
evi<ie!tef' of hvpofunction at the time of ofieration. However, two of 
thes" had pre^a-tued the pieiiire of ovarian hytierfnnction on jjre.vious 
Li-e.-odoji''. 
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iutcrrontion to ascertain wliat clainage may have been done. Necessary repairs 
should be made. In the ab.sence of hemorrhage, I liave rarely sutured the cervical 
tears, other than very extensive ones. As regard.s secondary repair immediately 
following delivery, 1 took the stand thirty-tivo years ago that extremely rare circum- 
stances should dictate such a procedure. 

The parturient canal is teeming with bacteria. All the parturient tissues are in 
a state of physiologic congestion, comparable to the first stage of an inflammatory 
process. The canal is covered with innumerable minute abrasions, and veins and 
lymphatics arc patent. Heedless manipulations may be the means of disseminating 
the bacteria with disaster. 

Immediately post partum the jiarturient canal is a widely patulous cavernous tract. 
When involution has been completed, the canal becomes a perfectly physiologic and 
anatomic vagina. 1 question the ability of any one so to gauge a secondarj' repair 
immediately post partum that the woman will have a normal can.al after involution is 
conqilete. I have had some instances of this jmsl partum secondary repair of so- 
called cystocele and rectocele where the canal became so contracted that marital 
relations were impossible. 

HR. KING (closing). — This is certainly not a procedure to be advocated routinely, 
or used in unfavorable circumstances, but under favorable conditions in hospital 
practice our results do justify the tj'pc of repair I have advocated. This I know 
is likewise the experience of many members of this Society, who have not only 
carried out but have advocated gynoplastic repair of old lacerations of the cervix and 
perineum for many years. 

DR. SCOTT (closing). — It is quite olnuous that if there is an indication for opera- 
tive delivery there will be some diflicully and there will be more danger of damage 
to the child. If we arc to do comservative obstetric.*, we must accept some inevitable 
fetal mortality, for if we attcnjpt to prevent that mortality by radical methods, for 
instance, cesarean section, then we shall have some nmteinal morbidity. 


SUEGICAL TEBATMENT OF OVAEIAN DYSFUNCTIONS* 
Jaaies L. Ebycraet, M.A., M.D., CLEt^EEAND, Ohio 

(From the Department of Ohstelrics and Gynecology, Western Deserve University, 

and the University Hospitals) 

' I ■'HE past few years liaA’^e seen phenomenal changes in our conception 
of the funetions of the various endocrine glands. Tlieoretically the 
ovarian dysfunctions have all been explained and approjiriate medical 
treatment should correct the difficulty. 

Unfortunatelj’’ there are many patients who do not respond in any 
Avay to endocrine therapy, and it is a small series of these cases of 
which I am about to speak, and hoiie to stimulate some discussion on 
your part as to whether or not the surgical measures employed are to 
be considered justifiable. 

*Read at the Fiftieth Annual Meetingr of the American Association of Obstetricians, 

; Gynecologists anti Abdominal Surgeons, Hot Springs, Va., Sept. 20 to 22. 1937. 
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alidomen which had been decidedly %Yorse in the previous two days. The menstrual 
history was that she had menstruated slightly every two or three months since 
childliood, with some pain. 

Examination showed the presence of a cyst of the right ovary; the uterus was 
small and firm. She was admitted to Lakeside Hospital April 10, 1936, with the 
diagnosis of ovarian cyst with dysfunction. At operation a chocolate cyst of the 
right ovary approximately 5 cm. in diameter was found; right salpingo-oophorectoniy 
and incidental appendectomy were performed. Inspection of the left ovary showed 
it to bo small, with a very thick cortex; almost the entire cortex was excised and 
the ovary suspended. There wore small cysts pre.?ent in the ovary without evidence 
of recent ovulation. She last reported on Aug. 30, 1937, that her menstrual periods 
were now every twenty-four days, lasting three or four days, and without pain. 

Case 3. — Sirs. L. S., aged thirty-two years, para ii. This patient was first seen 
in con.sultation, Jlarch 12, 1932, complaining of irregular bleeding since the birth of 
her second baby, Nov. 5, 1931. Examination showed some relaxation of the vaginal 
outlet, the uterus was in slight retroversion, both ovaries moderate in size and very 
tender. The uterus was brought into place and a Smith pessary inserted. Two days 
later she menstruated, with a severe hemorrhage, and four days after this was admit- 
ted to Lakeside Hospital, complaining of severe pain in both ovaries; the ring had 
been removed. She was treated with bed rest, douclies, and tampons; examination 
.showed the right ovary to bo irregularly enlarged and exquisitely tender. March 21, 
1932, the polycystic part of the right ovary was resected. July 19, 1932, four montlis 
later, this patient was again seen with her family physician, now having very severe 
pain in her left ovary, requiring opiates for relief. A long scries of antuitrin-S 
and other gland therapy followed this procedure. Pain in the left ovary pi-’r' 
sisted without reference to o\'ulation, and the patient became a serai-invalid. 

Examination April 24, 1935, almost three years later, showed llic left ovarj' to be 
small, polycystic, and extremely tender. She was readmitted to the hospital at 
that time, and the loft ovary was exposed through a left gridiron incision. The 
ovary was found to be polyey.stic but small, the cortex was ro.«ectcd and the patient 
made an uneventful recovery. On Aug. 28, 1937, this patient reported that she 
menstruated regularly, in moderate amount, and liad no more ovarian pain. 

Case 4. — Mrs. F. H., aged thirty-eight ycar.s, nullipara, married twelve years. 
This patient was seen .Sept. 6, 19.36, complaining of amenorrhea, sterility, and gen- 
eral malaise. Her last menstrual period liad been in 1926. Examination showed a 
small atrojdiic uterus; ovaries lilfcwise very small. Slie was given an intensive 
course of theelin therapy, also tliyroid by mouth. 8hc was admitted to the Uni- 
versity Hosjiitals, Nov. 3, 31*36, and w.as operated upon the following day. A dila- 
tation and curettage were ]»;rformcd, wifli the insertion of a small stem pessary. 
Upon opening the abdomen, both ovjiries were found to be .-itrophie, with greatly 
thicb.ened eortice--, almost cartilaginous in stnietiire. The cortices wore excised, bhe 
made a normal recovery. She was phieed on emrnenin and therlin fherajiy but had 
not menstruated to date. However, she says that slie fc<ds lictter than she 1ms for 
many years. She is still receiving endocrine ther;ipy. 
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The operation consisis of llie folloAving: 

•The ovary is grasped at oitlior polo by Allis forceps, aacl tlic cortex incised 
lougitndinally from one cud to tlic other, for a depth estimated to be sufficient to 
extend through the width of the thickened cortex. The cortex is then taken off the 
parcTichyma by sliarp dissection, denuding a half or two-thirds of its surface. 
Bleeding is somewhat tinuoying, and is controlled by means of mattress sutures of 
00 plain catgut, not unlike the method of obtaining hemostasis in a subtotal thy- 
roidectomy. No attempt is made to bring the cut edges of the cortex into approx- 
imation. 

If the ovary is somewhat prolapsed, as it often is, it is suspended by means of a 
reef stitch of chromic gut, taken in the ovarian ligament, or the organ is loosely at- 
tac.hed to the fundus. Care is taken that no inlerforence is caused in the ovarian 
blood supply. 

CASE REPORTS 

Cask 1. — itlrs. C. L. (Univcrsit.y Hosi»ila]s), aged twenty-one years, para i. This 
patient first came under my observation .Tidy .10, 1027, complaining of one-child 
sterility. General examination showed a short obese woman, weighing 180 pounds. 
She had had one child born three years before this date. She further complained 
of a gain of weight of -JO i)ounds in three months' time and that menstruation oc- 
curred every seven or eight weeks, free and without pain, but she had some dull pain 
in the left side of her lower abdomen. 

Examination showed the uterus to be hirge and boggy and the loft ovary large, 
polycystic, and tender. In September, 1927, dilatation and curettage wore per- 
formed at Lakeside Hospital ; at this lime a Rubin test was positive. After this she 
continued to have pain in the cystic left ovary and was given twelve very light 
doses of x-ra}' to the ovary which was then advocated, but without relief. Severe 
nosebleeds followed this. In 1928 she reported that her menstrual periods were more 
regular, but the pain rvas persistent and had become bilateral. In August, 1929, she 
reported no menstrual period for the previous six months. Basal metabolic rate 
was -4 per cent at this time, she was given intensive ghind therapy and placed 
on a diet for obesity. 

She was next seen in December, 19.14, then twenty-eight years of age, weighing 
170 pounds, complaining of spotting or actual bleeding constantly, for six months. 
On Jan. 5, 1935, a dilatation and curettage were performed at Lakeside Hospital. 
The pathologic diagnosis was hyperplasia of the endometrium. She had continued to 
have pain in both ovaries, but upon examination they were not large. A month 
later she reported no vaginal bleeding but had had a nosebleed twice a day. Regu- 
lar menstrual periods followed until July, 1935, when they ceased. 

In February, 1936, her basal metabolic rate was -20 per cent and she was given 
intensive endocrine therapy, but her pains continued. On May 6, 1936, operation 
at Lakeside Hospital consisted of a diagnostic dilatation and curettage, excision of 
the cortices of both ovaries, and incidental appendectomy. At the time of operation the 
ovaries were 5 by 4 by 3 cm., studded with many tiny cysts thought to be immature 
Graafian follicle cysts ; two-thirds of the cortex of each ovary was removed. On April 
10, 1987, the patient reported she was feeling better than she had for many years, 
had lost 19 pounds in weight without intensive dieting, and menstruated in moderate 
amounts six days of each month and had no more ovarian pain. On Sept. 7, 1937, 
she reported she was feeling fine; menstrual periods as above noted. 

Case 2. — Mrs. A. C., age twenty-three years, nullipara, married three years. This 
patient was first seen April 9, 1936, giving a history of severe pain in the lower 



510 


AJIERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


PATHOLOGY 

Robinsou maintained that there are definite morpliologic changes 
linked with the functional changes in all cases of long standing, 

A careful iiathologic stud}’ of the material removed in onr five cases 
of decortization for hypofunction was made b}* Dr. Robert Fanlkncr, 
Tie summarizes his findings as follows: 

On pat!iolij"ic examination of tlio ovarian tis.'^nc removed, llireo cliaracteriistics 
were common to all except one. First, thickening of the tunica albuginea; second, 
increased fibrosis of the ovarian cortex; third, follicles in all stages of development 
and atresia. 

AVhcrc ciirottings tvere a\’ailnble, normal ph3'siologic phases prevailed witli no par- 
ticular phase ])redominating. One endometrium was of the "Swiss cheese” hr’iier- 
plasia gland patteni. In the ovarian findings of follie.les and fibrosis, there was 
one exception, a persistent corpus lutenm with c.vstic dilatation. 

Therefore, these cases sliow no absolutelv constant, histologic features in the 
ovaries. Such charneferistics as tire present are in genenil iilmost oj>posite those 
catalogued in cases of ovarian hypofunction bv Robinson. Inabilifj' to definitel.v 
cbissif\- ovarian findings in the dj'sf unctions seems logical for the reason that 
seldom is tun* d_vsfunction pureh' ovarian in character, but oiiIn- a part of the general 
endocrine derangement. 

SUAIMARY 

I have presoulecl five cases of ovarian hypof unci ion, with ovarian 
jtain, all of whom were benefited by excision of one or both ovarian 
cortiees, .t\nother ease, of hyperfunetion with jiain has aiiparent ly been 
relieved functiontilly and subject ivcl^v by excision of ptirl, of each 
fivjiry, combined with almost comjtlole decortization. 

Surgical treatment of ovarian d.v.sfunction should have si very 
limited field of usfd'idness. but. it is my opinion that tbere is a jilaee 
for it if we are to utilize all the iacilities ;i1. our command, .Altm.v of 
these patients become actually psychic, duo to almost constant pain, 
.'ind with their inordinate fear of the consetjuences of abnormal sex 
fujictions. 

Partial decortization alone appear.s to be beneficial in relieving 
ovarian hypofunction, aiul pain. 

hkansion of a .segment of ovarian pareneb.vma, usually without de- 
cor; iz.at ion, nmy be beneficial in some ob'-finate eases, iu <leating with 
hyp.-rfunct ion, 

* ondunation f'f the procedure;- might he nndcri.alrcn jf ovarian 
pain ac.’ojnpanie'-' Igcperinnetifui. 
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1033, iiouo iu December and dcveloi)ed liendnclies. In February, 1931, a stem pessary 
was inserted in the uterus. Sixteen days later the patient had a normal menstrua- 
tion and lier headache stopped. The pc-^sary was removed February 20 because of 
excessive bleeding. On .Tune 30, 1931, the patient reported there liad been no menstru- 
ation since tlie stem had be(m removed, so we replaced it. Her next menstrual period 
^s•as November 17, live months later, and on Dec. 3, 1931, the stem was again re- 
moved. On Alarch 30, 1935, the patient reported no menstruation since November, 
1931, and complained of severe iniin in the left ovary, present for two weeks. Exam- 
ination at this time showed the left ovary enlarged and very tender. She was ad- 
mitted to Lakeside Hospital, Mtirch 31, 1935, and on the following day April 1, 
dilatation and curettage and stripj)ing of the caj)sule of the ovaries and incidental 
a[)pendcc.tomy were performed. Slie made an uneventful recovery from the operative 
procedure and men.siruated twenty daj's after the Oi)eration, freely and without pain, 
for three days (April 20). She again mcnstrmited Alay 30 and July 12 and reported 
she felt better than for many years. She menstru.'ited August 30, Seidembcr 30, and 
November 5 and continued at thirty- to thirty-live-day intervals until April 30, 1930. 
July 22, 1930, examination showed her to be two months pregnant. She was delivered 
March 1, 1937, by low cervical cesarean section, of a living male baby, at full term. 
Section w;is done bectuise of the mtilc type j)elvis in which the head had not engaged. 
At this operation both ovaries were inspected and a small omental adhesion sci)arated 
from the left one. A very thin bluish cortex had re-formed on both ovaries. At this 
tijiie she had been married cloven years. 

On Aug. 23, 1937, this patient reported that she now menstruated every thirty-five 
days, freely, and has no more ovarian pjiin. 

Case 0. — iirs. A. h5., aged twenty-three years, para i. This is a case of hyper- 
function at the time of operation, in which a jnodification of the aforementioned 
operation was employed. 

She was referred to our service for therapeutic abortion from the Tuberculosis 
Sanatorium of the Cleveland City Hospital, on Alay 5, 1930. Slie was then two 
months pregnant, and tlierapeutic pneumothorax treatment had been instituted. The 
abortion was performed, and she was later discharged to the Out-patient Department. 

She at no time had had any evidence of tuberculous disease other than pul- 
monary. She gave a menstrual history of frequently missing menstrual periods since 
their on.sct, at the age of fifteen years. She was readmitted to the sanatorium Sept. 
10, 1930, and had begun to menstruate. This became very free, in spite of intensive 
treatment with antuitrin-S and ergotrate, and on September 30 a dilatation and 
curettage were performed. Hyperplasia of the endometrium was found. 

She was seen in the Out-patient Department on April 4, 1937, with the history of 
prolonged and irregular menstruations following the dilatation and curettage. She 
had then been bleeding constantly since Feb. 28, 1937. Examination showed the 
uterus very small, and anterior, both ovaries large and very tender, especially the 
left. 

She was readmitted to the Hospital April 27, 1937, still bleeding, and on May 3 
was operated upon. This consisted of a dilatation and curettage, resection of a seg- 
ment of each ovary, and decortization of approximately two-thirds of the remaining 
portions. She made an uneventful recovery. Therapeutic pneumothorax therapy had 
been continued throughout this time.' 

She reported July 20, 1937, that lier menstrual periods were now regular every 
thirty days, lasting seven days. Examination now shows both ovaries small and no 
longer tender. 

The pathologic report of this case noted the presence of large numbers of tiny 
follicle cysts in the excised ovarian tissue. 
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croachcd upon tlio blood supply- of the ovary, causing an enlargement of the organ. 
If this occurs within a reasonable period of time, the reason for the increase in size 
is iiresumably known. This is the only instance in which bimanual rupture might be 
e.vcusablc, even thougli it is not without attendant danger. I have seen in fact a 
case in whicli this lU’occdurc was a<>comi)lishod so successfully that the ])atient had 
to be subjected to abdominal section in order to stop the hemorrhage from a corpus 
luteum cyst. Aspiration through the culdesac is likewise a dangerous procedure on 
account of tlie possibility of disseminating miilignant cells. Wo all know that 
the grade of malignancy in an ovarian cyst docs not depend upon its size or age. 

Dr. fteycraft stated tliat after denuding one-half to two-thirds of the ovarian 
cortex, no attempt was made to approximate the cut edges. In this rc.spect may I 
mention the value of a free omental graft. It prevents the adhesion of intestine 
to the line of excision, as well as the adherence of the ovary to the parietal perito- 
neum or a pelvic viscus. It in no demonstrable manner interferes witli ovarian 
function. 

PKOFESSOE DANIEL DOUGAL, MAXOHKSTKn, Exgi-axd. — I am particularly 
interested in Dr. Deycraft’s paper because two years ago one of my colleagues. 
Dr. K. Vernon Dailey, reported a .‘-cries of cases of secondary amenorrhea treated 
by .splitting or “extroversion” of the ovaries. His paper was received with a 
good deal of skepticism and I personally thought that in .some of the eases men- 
strujition would have returned spoilt aneou.ely without any surgiciil treatment. 

Aloro recently, Dailey road a further conimunieation and claimed that he was 
able to euro 70 per cent of, 1 think, 20 ea,«e.s One of the patient.s with a hi.story 
of two years amenorrhea menstruated regularly for a few months after the opera- 
tion and thmi la'came pregnant. 'J'hcse wore a.stonishing results and the discussion 
on Dailey's paper was on similar lines to the one we have had today. Dailey’s 
inetliod was to split the ovaries and stitidi them in such a way that, the two halves 
were lefl'ojH'ned out, with the raw surftiees directed downward toward the tloor of 
the eulde.<ac wIktc i>resumably they heeame adherent. This ajipeared to be a some- 
what crude procedure but was evidently cpiilo successful. 

The ovaries tre.'ited were either cystic or had a thickened cortex. J confess that 
I am rather skejUical when I re-ad about the ovarian cortex being thiekiuied and 1 
woiiM like fci know wluit standard-^ the pathologists apjily when di'termining this 
fact. It is elaiined that the.-e operations facilitate ovulation but I think lluU the 
results liu:--! be due to st iiaul.-it iou of functional activity by trnumtif izing the ovary. 

Dr. IJeycrT.ft 's le.etJiod" and results come as a shoek to those of us who l>e!ievi'd 
tiuit ^-iith in-'rea--"! knowledge of physiology the treatment of ovarian dysfunction 
V.T.* L'-orr.lac n-i'ri' logi.-al, and nm-t Ik- taken as an indieation tiiat thi' pemlulunt 
is “wir.cing baet; r-.gatt;. This jj.ny not be a bad tbirjg if it help- us fo realize that 
fs.aria:! fete:'!--:, e;,n !• ly e*tli.-'r me;)io<}s than erido-rine IherajiV. 
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BiSCUS.SlOX 

DP. WILLI A^I II. WEIR, CriEVi:i..'vNi), Ojuo.^ — Dr. Poycraft’s concluding remarks, 
that there is a limited field in surger}- for the.“C dy.«function casc.«, sum up the situa- 
tion. The fact that Dr. Rcycraft h:is obtained satisfactory results shows that liis 
cases were adequately studied, suitable patients selected for operation, and endocrine 
treatment thoroughly tested beforehand. 

My own results when I undertook abdominal ojierations for such conditions were 
usualh’ bad. The tcmponiry results might be good but they were not lasting. We 
formerly were accustomed to inincture follicle cj-sts, to .split the ovarian capsule, 
or to resect a piece of ovary. These operations would permanently benefit an occa- 
sional case but the average case was improved only temporarily, A great many of 
them were made definitely worse because we had then not only a polycystic ovary 
for e.\-ample, but an adherent one as well. 

I cannot quite reconcile in Robinson’s article, which Dr. Reycraft quotes, the 
removal of ovarian tissue for conditions due both to supposed Jiypofunction and also 
hj-perfunction. I gathered from the paper that the purpose of the operation was 
simply to remove a certain amount of ovarian tissue so that the balance between 
the pituitary and ovarian reactions would be more normal. If that is the case, it 
would seem simpler to remove part of, or the whole of, one ovary, and allow the 
other ovary to remain untouched, thus lessening the danger of postoperative ad- 
hesions. On the other hand, is the operation done with the intention of removing 
the unduly thickened cortex in the hope that the new scar tissue that ihplaces it 
will be less dense and so permit the rupture of follicles, developing in the under- 
hung area? 

In these patients we .should be very conservative, especially if retention cysts of 
tlie ovary be present. IMany individuals come to me, after they have had immedi- 
ate abdominal operation advised. In the interval of a day or more between the 
examinations of the original physician and of myself, a large follicle cyst, for ex- 
ample, may have spontaneously disappeared. These cysts of the ovary should be 
treated conservatively and watched for a while, for the follicle type of cyst will 
seldom need operation. 

DR. ERED M. DOUGLASS, Toledo, Ohio. — One point I would like to bring up is 
the morbidity that follows leaving a raw surface. Regardless of the care taken in 
raising the ovary out of the pelvis, difficulty will follow any such procedure. I be- 
lieve this morbidity must be weighed in analyzing or summarizing the end results. 

The few treated in this way shows that Dr. Reycraft is not attempting operation 
upon every patient with ovarian pain. I am sure that he does not want to leave that 
impression. I would like to have Dr. Reycraft speak a little further on the late 
results if he has observed any of these patients over a long period of time. 

DR. T. K. REEVES, Pittsburgh, Pa, — Dr. Reycraft has stated that some of these 
cysts are thin walled, may be easily ruptured by bimanual pressure, or the function 
may be restored by aspiration of the contents of the cyst through the cul-de-sac. Is 
it justifiable to rupture a pelvic mass without knowing the exact nature of the 
mass? Probably many here, in removing the uterine tubes, have inadvertently en- 
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and a vaginal doiielie of 1:3000 solution of permanganate of polasli 
slionld be given hvice a day nnlil tlie infection is reduced. Tlie nsc of 
mandelic acid internally may be of great assistance, as many of tlicsc 
organisms are very rapidly overcome bj’^ tJiis drug (Braasclr). 

Just before eystaseopy is begun tlie bladder is irrigated witli lioric 
acid solution and a bivalve speculum is introduced and the vagina dried 
out, taking care not to cause bleeding from the .sensitive bladder mucosa 
that protrudes tbrough the fistula. Then the introitus is closed with 
the subcuticular suture. A bladder that has been decom]ircssed over 
a long period of time will be bard to distend, but as the bladder and 
vagina are distended together, the fi.stulous opening can be viewed and 
if the ureteral orifices can be seen, No. 6 ureteral catheters should be 
passed if possible. A phenolsulphoncphthalcin function test is then 
done to note the comparative kidney function. If the ureteral openings 
cannot be visualized, an intravenous dose of indigocarmine is given and 
its excretion watched for from both ureteral orifices. If this is found 
to be unsatisfactory, an intravenous urography should be done. If 
only one kidney is functioning, and that on the same side as the fistula, 
the probabilities are that the ureteral opening is in close proximity to 
the fistula and the greatest care must be taken not to constrict the ureter 
at operation. 

If it is possible to insert catheters in the ureters, they should bo left 
in situ and an operation performed within twenty-four honi's, 

METHODS OF REFAIR 

I have had no exjiericnee with transvesical or transperitoncal repair. 
Both of fliese methods may have their place in certain lyjics of cases and 
have resulted in success after several vaginal route failure.s. The one 
advantaee pointed out by Se;ir.s* in the ti'ansvesieal oj>oralion is the 
possibility of ureteral eatlieterization at the time of ojieration. and the 
<“are that can be taken by (his method to j)revent ureteral obstruction. 
However, Kverke’ oju-rating by this metiiod failed to jjiit ejitheter.s in th*' 
ureters and tie<l both of them. rrenii;i develoi)ed and the pati'-n! diol. 



TliEAT^MENT OF V]C81COVA(!INAL FISTULAE*- 
Cajikkon 1)i;n*oax. I^rooklyx, N. V. 


V ESICOVAOINAL fistula is of infmiucnt oecuiTciice at the present 
time. Plianeuf ostinialcs lliat it oeeui’s once in ten thousand gyne- 
cologic and ohsletric eases. The .small number of eases treated by any 
one clinician makes it hard to ari-ivo at definite conclusions and a perfect 
operative technique, lind the operative treatment is .so frequently unsuc- 
ee.ssful that a consideration of the handling of this distre.ssing condition 
may not be out of place. 

AXATO.U IC COX.SIOKRATIO.X 

The iinterior vafrinal wrill is aboiU T.ii cm. in length. The posterior vaginal ivall 
is about 10 cm. long. TIic female urethra is <5.75 cm. in length. The ureteral 
openings arc 3 cm. from the bladder neck or internal urethral opening. 

The length of the urethra, plu.« the length of the bladder neck to the intraureteric 
ridge or top of the trigone is (5.75 cm. which leaves about 1 cm. of bladder wall in 
approximation to the anterior vaginal wall above the trigone. 

After panhysterectonn*, at least from 0.5 to 1 cm. of vaginal wall ha.s been ampu- 
tated. That would bring the remaining vaginal vault on the level of the trigone and 
ureteral openings. 

As a postopcr.'itivc fistula nearly always occurs at the point where the vagina is 
amputated, that tistuhi is then in clo.se ju'oximity to the ureteral opcning.s. And, if 
it is not in the median line, it is in clo.se proximity to the ureteral opening on the 
side nearest the fistula. Occlusion of the ureter by suture or undue kinking may 
happen very easily (Case 1). 

There is one other anatomic factor worth considering. The vaginal wall is a 
modified skin, of tough structure, with very little muscle tissue. It is about 0.5 cm. 
thick. The bladder wall is a muscular organ and in its collap.sed state is 1 to 1.5 cm. 
thick. There is very little fibrou.s ti.ssuc in the bladder wall and so it is not prone 
to form much cicatricial tissue. The A-aginal skin is very fibrous and forms the same 
type of scar tissue as the skin on the outside of the body. 

CYSTOSCOPIC EXAjMINATION 

When the fistula is small and the bladder can be distended witli fluid, 
e.ystoscopy can be done withotit any difficulty. But when the fistula is 
large and the fluid introduced into the bladder runs out of the fistulous 
opening as fast as it is inti'oduced, cystoscopy is impossible. To over- 
come this, the vaginal introitus can be infiltrated with 1 per cent 
procaine solvition and a subcuticular suture of heavj’^ silk or linen is 
taken around the entire vaginal outlet and tied very tightlj’’ to make 
the vagina watertight. Proper preparation of the bladder and the 
vagina should precede this method of cystoscop 3 ^ If infection exists, the 
bladder should be irrigated daily with a saturated solution of boric acid 

*Read at the Fiftieth Annual Meeting: of the American Association of Obstetricians, 
(gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept, 30 to 32, 1937. 
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DRAINAGE 

For llie ordinary fistula ivcll above the bladder neck, the indwelling 
Pezzar cathelcr kept in from seven to ten days is sufficient. "Where the 
fistula is low down near the bladder neck, a plain catheter sutured in 
as suggested by Phancuf is the desired method. When the patient has 
had repeated operations Avhieh have resulted in failure, a suprapubic 
cy.stotomy, with a large Pezzar catheter No. 30 or larger sutured in, is 
a satisfactory method of drainage. 

As the intravc.sical pressure is the same in all directions and there 
is no pool of urine but a closed sac full of fluid, the position of the 
patient in bed is of no consequence. The essential thing is to see that 
there is no kinking of the drainage tube or catheter and that there is no 
pull on the catheter to cause discomfort to the patient or to pull the 
catheter out of the bladder. 

The following case illustrates the importance of preoperative urologie 
study with cystoscojjy and intravenous urography. 

Cask 1. — INf, M., forty-throe year.'* old, colored; ndniittod to hospital .Tan. 17, lO-'id. 
?ho had had a paidiysterectoiny and bilateral salpinfio-oopliorectoTiiy for fil)roids and 
chronic pelvic intlaniniation .«ix nionth.s before, by one of iny assistants. .*^110 had 
a ve.'^icovnginal fistula 0.5 cm. in diameter to the right of the median linn in the 
vapnal vault. Tiiere was no preoj)oraUvc urologie study done. The hiboratory 
findings were normal e.wciit for .a .«light increase in the total blood urea of .'tO mg- 
in 100 e.c. of blood. .Slie was operated upon .Tan. 22, lO.'Hi, under local infiltration 
of 1 per cent .solution of procaine. The usual technicpie was carried out. Sii'e 
drained only 10 ounce'! <if urine the first twenty-four hours. I'lie next day .«he was 
ticutely ill with a temiH'niture of 105.5° F. and eomjdaincd of pain in the right side 
of her abdomen and right loin. The resident was instructed to have a cyslo'-'copy 
done arid if the ureters could not be calheteri'/ed, to remove all sutures and allow 
the fistula to open. .\a emergency blood ehemistrv was ordercil. lleing encouraged 
by a slight increa--e in drainage, the cystoscopy was not done jind the wound not 
ojM'iicd. The blnfxl ehemtsfry showed urea 7<t, creatinine, 2.05, .'•agar SI. .She wii.- 
getting a saline rlvsiv {if 1500 c.r, and an inlr.'ivenniis infusion of .'iOO c.e. of i'.i 
p-r e.'jit d.’Xtro-.’ sohitirui daily. The elimination eontinned poor and on the llflh 
p.<.!r.]»er:itive day .“he showed nmrhe.l nitrogen retention, ur<-a ISI, sugar 22*’. ond 
• ri-atiriin-- 2,''5. A ey..too'oj>y showc.l an irritable bladder, the ureteral ojMniingc 
.■oiild no*. I"' \i-ua1ire.5 niid indigi'S'innitie was not exerefed in fifteen minutO'-. A 
f.nf. x-rriy of th-- rdsiomen showe.) both hi.lney.< normal in sire and po-.ition with 
n<. I’riniia v.r;. evidently developing nnd the suture,™ were removed .and 

;S;c r.lh.v.,-,! tn oj.. ;; (.» ttii- sixth jii'stoj«-rrilive driy. ,Vn tt!truv.''tions urography 

s'.c-.xvd r.o cxcreti'.r. of dv.- in cJtlier hidn-ey. Th.e jvati.-'Ut died the next day of 
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Allis' clamps and excised with a scalpel. This as a rule gives a better denudation 
than trying to excise with scissors. The elasticity of the bladder wall can then bo 
tested by piching it up separately with Allis' clanip.s and drawing it together. Most 
of the scar tissue will bo found in the vaginal skin. The vaginal wall is then sepa- 
rated from the bladder wall, mostly by blunt dissection. If the vaginal wall is very 
adherent to tiic bladder wall, Ward's method of incising the vaginal wall some 
distance from the fistula and dissecting toward the fistula is preferable. Alost of 
the lime, if the ])ationt has not had a previous operation, the vaginal skin is easily 
mobilized from the bladder wall and ni.ay be incised either longitudinally or trans- 
versely as it may seem best. The vaginal wall is dissected off the bladder wall for 
a sufficient distance to allow closing the bladder wall with three layers of sutures. 
The suture material that we use is No. 00 extra Iiard forfy-da}’ chromic catgut, gen- 
erally on a small full curved atraumatic needle. The first layer i.s taken through 
the bladder Avail submucosal and is of the cross-stitch type. Any inversion of tlio 
mucosa into the wound will defeat the result. Two more layers build up the blad- 
der Avail to produce more tissue to iieal together. This inA-erts the fistula into the 
bladder. If a le.ak should occur later, this giA'cs !i better chance for the fistula to 
heal spontaneously. The vaginal wall is then closed Avith a layer of buried sutures, 
catching the bladder Avail to leave no dead space. The last layer clo.ses the A-aginal 
i=kin together Avifh No. 0 chromic catgut. I can see no nd\’antago in using silver 
AA'ire to close the vaginal .skin. If the bladder wound heals, the A’aginal skin aauII 
heal regardless of the tA-pc of .'=uture n.«ed. Halban-’' is also of this opinion. We 
haA'C had no experience Avith allo.v slainlc.es steel Avirc permanent sutures, and in 
the.ee days of clean catgut it would seem unes.eential to bury foreign bodie.s Avhcrc 
they might ulcerate into the vagina or bladder. 

TOTAL COLPECTOMV 

For the treatment of a large fistula at the vaginal vault in an old 
woman, either after liystercclomy or irradiation, total colpeciomy and 
closure of the fistula is a good method. 

The technique is best carried out under local infiltration of procaine. The fistu- 
lous tract is picked up and e.xcised. The A-aginal AA-all is then dissected aAA-ay and 
the fistulous opening in the bladder is closed. The entire A-aginal skin is then re- 
moved and the cavity is closed by numerous purse-string sutui'es down to the introitus. 
This procedure can only be done Avlicre the cervical canal is completely closed from 
irradiation or after a panhj-sterectomy (Cas,c 2). 

A subtotal eolpectomy, Le Fort operation, could be done Avlierc the uterus is 
still in and in the place of IcaA-ing tAvo lateral gutters for drainage, one Avould be 
sufficient. 

MECHANICAL ABRASION 

When the fistula is so small that it causes a leaking but the patient 
A'oids by urethra a fair quantity, a cystoscopy is done and a ureteral 
catheter passed through the fistulous tract into the vagina for several 
inches, then the catheter is caught in the vagina and quickly draAAm 
through. A catheter that is slightly rough from age or repeated steriliza- 
tions is preferable. A fresh abrasion heals more readily than a chemical 
or thermic burn. There is no reason for cauterization, electrocoagula- 
tion or caustic chemicals being used in this type of ease, only a fresh 
abrasion is justified (Case 3). 
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catheter was passed through the fistula into the vagina. Not wanting to withdraw 
the catheter through the bladder for fear of infection it was picked up in the vagina 
and quickly drawn through. A few days later, the fistula healed. 

CONCLUSIONS 

1. The bladder wall is far more elastic than the vaginal Avail, and 
contains so mucli muscular and elastic tissue that the scar tissue in 
vesicovaginal fistulae is mostly confined to the vaginal wall. 

2. After hysterectomy or irradiation most fistulae are in close 
proximity to the ureteral openings. 

3. Cystoscopy should precede operation, the ureters should be cathe- 
terized and kidnej’’ function tests be , done, including intravenous 
urography. 

4. A method of cystoscopy in fistula cases has been described. 

5. Free mobilization of the bladder from the vagina is essential. 

6. After thorough repair of the bladder Avail, the method of closing 
the vaginal skin is unimportant. 

7. Complete or partial colpectomy is applicable to large fistulae. 

8. Mechanical abrasions should be tried in small fistulae before resort- 
ing to operation. 

9. Suprapubic bladder drainage is advisable in patients Avho have 
had repeated operations or AAdiere the fistula is near the bladder neck. 
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DISCUSSION 

DR. LOUIS E. PHANEUF, Boston, Mass. — ^AAHiere the bladder cannot retain 
fluid for a cystoscopic examination the Kelly endoscope used in the knee-chest posi- 
tion may render great service. Without too great difficulty, the ureteral orifices may 
be located, the ureters may be catheterized and the visualization of the relationship 
of the fistulous area may be accomplished. This instrument, which was in common 
use up until twenty-five years ago, should not, in my opinion, be entirely abandoned. 

The importance of the renal function test is obvious when we realize that most 
of the surgical fistulae follow difficult panliysterectomies, and because of the inac- 
cessibility of the deep structures about the cervix,’ the ureter of one side or the other 
is not infrequently inadvertently tied. The proximity of the vesicovaginal opening 
to the ureter in surgical fistulae has been brought out in the paper. 

In the nulliparous woman wdth a small introitus and narrow vaginal tube, I have 
found that bilateral episiotomies gave better exposure than a single incision, no 
matter how extensive, on only one side. The free mobilization of the bladder, as 
pointed out, may be obtained by large vaginal incisions longitudinal and transverse. 
Occasionally, a combination of the two may simplify the approach. 

I am a strong partisan of the metallic suture, having used silver wire up to 193o 
when I learned from Dr. W. Wayne Babcock of the greater advantages of the alloy 
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The following case iliuslratcs total eolpcctoniy in a large fistula in 
an old woman after radium irradiation. 

Cash 2. — L. IsL, sixty-four year.-; old, colored -widow, Imd had irradiation of Roent- 
gen rays and radium for carcinoma of the cervix a year previously. She was ad- 
mitted with the carcinoma comjiletely healed, the cervical canal completely im- 
perforated, and a largo vesicovaginal fistula 3.5 cm. in diameter at the vaginal vault. 
A cystoscopy was attempted but was unsatisfactory as the filling solution ran out 
as fast as introduced. Suturing the vaginal outlet did not occur to ns then. She 
was operated upon under local procaine infiltration. An extensive niediolateral 
episiotomy gave ample exposure. The usual technique was carried out and after 
the bladder was repaired the entire vaginal rvnll was removed and the cavity closed 
witb numerous purse-string sutures. A I’oxxar catheter was inserted in the bladder 

and left in for twelve davs. Slic made an uneventful rccovcrv. 

• • 



Fig. 1. — A section taken llirougli tlio bladder -vN'all and the anterior vaginal wall 
above the trigone, Xl2. Above is ttic bladder mucosa with several layers ol transi- 
tional epithelium. Tl;e longitudinal, circular, and oblique muscle bundles of the 
bladder wall are lying in a soft fibroelastic bed. Below is the modified skin of the 
vaginal wall with its den.se structure and covered witli its tliicic squamous epithelium. 
Between the bladder wall and tiie vaginal wall are many largo blood vessels and 
nerves. 

The following case illustrated the value of mechanical abrasion of 
a small vesicovaginal fistula. 

Case 3. — C, C., forty-seven years old, white rvoman, had had a vaginal hysterec- 
tomy for adenocarcinoma of the corpus uteri two months previously. She was ad- 
mitted with a small vesicovaginal fistula 0.5 cm. in diameter at the vaginal vault. It 
was repaired %vitli the -usual technique, and she was discharged from the hospital on 
the tenth postoperative day with the fistula healed. About a month later she began 
to have a slight leaking of urine from the vagina. She was advised to return for a 
second repair but refused. After two years I succeeded in getting her to come to my 
office for a cystoscopy. The bladder %vall was normal; on the intraureteric ridge a 
small fistula was seen liamng almost the appearance of a third ureteral opening. A 









PELVIC TUBBECULOSIS*' 

James E. King, M.D., Buefalo, N. Y. 

D uring the past ten years, definite progress has been made in our 
Imowledge of tuberculosis. A number of factors has contributed to 
the present decrease in infection and increase in cures. These are: a 
better understanding of juvenile tuberculosis and its significance in adult 
pulmonary and extrapulmonary infection; the earlier diagnosis of pul- 
monary infection; the value of sanitarium treatment; surgical proce- 
dures and principles in the treatment of pulmonary cases, and the educa- 
tion of the public in the importance of hygiene and in the dangers of 
contact with pulmonary tuberculosis. 

Tuberculosis may affect any organ or tissue of the body and, like 
syphilis, it thus possesses an interest for every practitioner and every 
specialist. Inasmuch as pelvic tuberculosis is Imown to constitute from 
5 to 8 per cent of all eases of pelvic inflammation, its importance to the 
gynecologist is obvious. No practitioner or specialist should essay to 
treat any form of tuberculosis unless he is familiar with the more recent 
advances in our Imowledge. The purpose of this paper is to investigate 
some of these in order to determine which may be applied to the better 
understanding of the etiology, diagnosis, and treatment of tuberculosis of 
the pelvis. 

A new interest was stimulated in tuberculosis in 1882 by the discovery 
of the tubercle bacillus. Since that time, a voluminous literature has 
accumulated. The majority of contributions have appeared in French 
and German, relatively few in English. 

The development of a comparatively safe operative technique has made 
it possible for the gynecologist to understand the gross pathology, and 
to study clinically both early and late cases of pelvic tuberculosis. There 
is still much uncertainty in diagnosis, and a failure on the part of some 
surgeons to appreciate the significance of certain phases of its etiology 
upon which are based the principles that should govern its treatment. 

etiology 

For a number of years, a lively discussion has been going on as to 
whether pelvic tuberculosis is, or ever can be, a primary local infection, 
or whether all cases of vaginal and cervical tuberculosis, together with 
uterine and tubal involvement, are to be regarded as a secondary infec- 
tion from a primary focus in some other part of the body. Much argu- 
ment, speculative and theoretical, and many case histories, have been 

♦Read at the Fiftieth Annual Meeting- of the American Association of Obstetricians, 
Gynecologists and Abdominal Surgeons, Hot Springs, Va., Sept. 20 to 22, 1937. 
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suture. Since tliat lime, I have used tlio alloy suture with great satisfaction and I 
am lirmly convinced that I have closed dillicult tistulao with metallic sutures that 
I could not have closed with catgut. Thus far, .1 have not .seen ulceration in the 
bladder and vagina as t!;e result of their employment. 

Since reporting 10 personal caso.s of vesicovaginal fistula at our 1935 meeting 
I have operated upon 3 others, making a total of 13. The first had a supracervical 
hysterectomy for pelvic tuberculosis; the right ureter had been tied and the bladder 
had been injured at operation. She had had one attempt at closure before she came 
to consult mo. She was operated upon suprapnbically, reaching the bladder extra- 
peritoneally. The portion of the hladdcr removed histologically showed tuberculous 
cystitis. As might be expected, my repair which held for a few days was not suc- 
cessful. Her left kidney shows good function and I intend to close her vagina at 
a later date. 

Tile second was a large obstetric fistula. Tlie bladder wa.s closed with the finest 
alloy sutures and the vagina with coarser ones, which wore removed, healing taking 
place by fir.st intention. 

Finally, the third patient, a nulliparons woman with a small introitus and narrow 
vagina came to me from another state for a fistula which had immediately followed 
a panhystcrcct omy for tibroids. By means of bilateral episiotomies, free mobilization 
of the bladder, alloy sutures in this organ and the vagina, I was able to obtain 
primary healing. This patient was operated upon four weeks ago. 

DR. NATHAN P. SEARS, Svu.\cu.sn, N. Y. — A fistula is not often due to inci.sion 
in the bladder but to traumatization with .subsequent .sloughing. This is indicated in 
the lapse of lime helwcen the original operation and the appearance of leakage. 

I wish also to emphasize the use of the Kelly instrument, I do not think any 
gynecologist is satisfactorily equipped to view the inside of a bladder without it. 
With this we do not have to rely upon fluid to dislond the bladder. Cnihotcrization 
of ureters should be univowsally done in patients with large fistulac. 

I have not used malleable wire in bladder flstulac, but I have had a very beautiful 
result in an old complete perineal tear by using (lie alloy suture, the case having once 
failed in its repair. 

DR. DUNCAN (closing). — The Kelly cudo.scopc can, I agree, be used for ureteral 
catheterization in a bladder that will distend with air under ordinary atmospheric 
pressure with the woman in the knee-chest position. In these fistula cases, however, 
the bladder has been decompressed for so long that it has become contracted and, 
oven with the vagina closed with suture, it is hard to distend the bladder under 
water pressure to hold more than two ounces. It may be possible that the ureteral 
openings cannot be visualized and one must resort to an indigocarmine test to watch 
for its excretion. All this takes time and it is very uncomfortable for a patient to 
remain so long in the knee-chest position, I think the water filled bladder and a 
regular cystoscope will be found more satisfactory. 
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are many sources of contamination by strains of acid-fast, nonpathogenic bacilli 
found in plants and animals (Eabinowitscli'^) and in the air and water (Brem®) that 
cannot be differentiated by smear from the tubercle bacillus. 

Corper and Vidalo approached the problem from the experimental side. They 
injected virulent strains of human, bovine, and avian bacilli into the blood of 
guinea pigs, rabbits, dogs, and chichens. They found that the injection of high 
concentrations of 1.00 mg. into the blood stream of a susceptible animal im'ariably 
produced death within a month, and at all times the bacilli could be recovered from 
the blood. When, however, the same bacilli in the same dosage were injected into 
animals that were not susceptible, the bacilli disappeared from the blood stream 
within a few days following the injection. It was also found that upon injections 
of the more attenuated doses, 0.001 to 0.000,001 mg., the bacilli disappeared 
promptly from the blood stream even of susceptible animals, although these doses 
might produce a generalized tuberculosis. These investigators conclude that there is no 
evidence for the belief that tubercle bacilli multiply in the blood. They also believe 
that when the tubercle bacillus finds entrance into the blood stream of man, it will, 
as a rule, disappear quichly, and that the various forms of surgical tuberculosis are 
to be regarded as embolic implantations of the bacilli. It would appear that these 
views coincide with what is Icnown clinically of genital tuberculosis. 

This conception of blood borne infection in surgical tuberculosis at 
once arouses interest in the possible location of a primary focus. It is 
generally conceded that such a focus is most frequently in the lung. The 
relative infrequency, however, of hone, kidney, cerebral, and genital in- 
volvement in sanitarium patients manifesting all degrees of pulmonary 
involvement, would cause one to wonder why surgical tuberculosis does 
not occur with greater frequency in these patients. 

Greenberg,io in his review of 200 cases of pelvic tuberculosis, quoted autopsy 
findings upon tuberculous women by various European observers who found from 
1 to 8 per cent with pelvic involvement, while Stopper found 20.5 per cent and Posner 
30 per cent. 

The discrepancy in these percentages raises a question as to the 
reliability of some of the observations. In various reports dealing with 
series of cases of pelvic tuberculosis, only about 25 per cent have had 
demonstrable evidence of pulmonary involvement. I found that in my 
26 cases of the past twelve years, 6 gave evidence of pulmonary tuber- 
culosis. It is clear that the extent of pulmonary involvement plays at 
most but a small part. 

Inasmuch as practically all pulmonary cases show regional lymph node 
involvement, these glands offer a second possible source of bacteria. It 
would seem that, in the number of cases of pelvic tuberculosis showing no 
demonstrable evidence of pulmonary invasion, the primary focus in a 
considerable proportion originates in the bronchial lymph nodes. 
Whether found in lungs or lympli nodes, however, it may be assumed 
that either the bacilli enter the blood stream only as a result of some 
comparatively rare combination of circumstances, or that if the bacilli 
do enter the blood stream frequently, they disappear, as has been shown, 
before embolic implantation takes place. 
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brought forward in sii]iport of possible primary infection. Tlio.sc who 
oppose this view, cite tlie extreme rarity of .such vaginal and cervical 
infection, even in long-standing caso.s ol! extensive pulmonary tubercu- 
losis, where ojiporl unity for the introduction of infection is always 
pre.sent. Norris' feels, as do others, that the infrequency of such local 
infection is due to the protective character of the vaginal epithelium, but 
admits the possibility of infection in the ca.se of injury to the vaginal or 
cervical epithelium. 

Jameson, = in a inonogr.apli published in 19S5, reports two sorie.s o£ experiments to 
establish the possibility o£ primary infection. The procedure in his first series was 
to insert pledgets of cotton, saturated with a virulent .strain of tubercle bacilli, into 
the vaginas of 12 normal guinea pig.s. Tlie tampons were placed in ten of the animals 
during e.strus, at which time the vagina is believed to bo more .susceptible to infection. 
The tampons were retained in the vagina for .several day.s by lightly applying a 
Micliel clip. At the end of one hundred day.s, tlie animals were autop.sicd and the 
regional lymph nodes and the genital organs were .studied carefully. In only one 
animal did there appear any genital tuberculosis, and that was a lesion of the cervix. 
This one and four othcr.s, however, .showed definite lymph node invasion. Feeling that 
somewhat dilTcront results might be obtained in sensitized animals, 15 guinea pigs 
were sensitized by injecting tubercle bacilli into the axillary glands. After allowing 
several weeks to elapse, bacilli were introduced into the vagina by the same method 
as in the former series. In this latter group of animals, tlie results were quite 
dilTcront. Nine of the guinea pigs showed .submucous lesions of the vagina, 4 
lesions of the cervix, and 1 a large ab-scess of the uterus. Jameson states tliut these 
results were strikingly like those obtained by Granzou in similar experiments. From 
these findings ho concludes that an occasional primary infection of the vagina 
and cervix may occur, at least in sensitized individuals, but that a primary infection 
ascending to the uterus and tubes mu.st be e.xcecdingly rare. Wliilc the po.ssibility 
of primary infection of the vagina and cervix may be admitted, it is generally ac- 
cepted that intrapelvic infection by the tubercle bacillus is always blood borne. 

Naturally, many have attempted to di.seover the presence of the bacillus in the 
blood. Weiehselbaum in 1884 found the bacilli in smears of postmortem blood 
clots. In 1908, Staublis and a number of other Germans searched for the bacillus 
in liemolyzed blood and in 1909 several German investigators claimed to have an 
almost 100 per cent success in smears from sedimented blood of tuberculous patients. 
These methods and results failed to find general acceptance. 

Attempts to recover the germs from the blood by culture were also made, but 
Wilson, 4 writing in 1933, was able to collect only C undoubted instances of success- 
ful blood cultures up to 1929. In 1930, Lowensteino of Vienna revived interest 
in blood cultures by reporting the results he obtained in many thousand specimens 
of blood. He claimed a surprisingly high percentage of positive cultures. These 
positives he described as “macroscopic” and “microscopic.” His work aroused 
a new interest in bacillemia, and a number of investigators attempted to confirm 
Lowenstein’s findings. The results were varied — so varied indeed, that grave doubt 
was expressed. So many failed to duplicate bis findings that in 1930 Ldwensteins 
felt called upon to devote an article to setting forth the reasons for these failures. 
Siegel and Singer, o following the Lowenstein technique, were able to obtain macro- 
scopic cultures in 1.4 per cent of 911 specimens from 422 tuberculous persons. The 
macroscopic cultures were proved to be virulent bacilli. Their 13 per cent of 
microscopic cultures obtained were not proved to be cultures of the tubercle bacilli. 
This is possibly accounted for by the fact that it has long been recognized that there 
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tuberculosis is made, it is onlj’- presumptive in the majority of instances. 
There are, nevertheless, a number of indications Avhich, if sought for, 
may suggest very strongly the probability of tuberculosis. 

The first essential necessary in making a diagnosis of pelvic tubercu- 
losis is for the surgeon, when dealing with pelvic infection, to always 
keep in mind that pelvic tuberculosis can and does occur. This is self- 
evident, and though frequently mentioned, it may again be emphasized. 
In any case in whicli tlie cause of the inflammation is not determined 
with reasonable certainty, the surgeon should be suspicious of tubercu- 
losis. With this suspicion in mind, he is better able to elicit facts in the 
history and to undertake studies that may prove to be of distinct value 
in suggesting the diagnosis of tubal tuberculosis. 

We have often found that, had a more careful inquiry been made into 
the past history of the patient rather than focusing too closely upon the 
pelvic symptoms, much that would have been suggestive might have been 
learned. The history of previous pulmonary infection or a possible pleu- 
ritis is of great importance; the association with one who has tubercu- 
losis, and finally frequent coughs and colds, may all be significant. 

A careful chest examination should alwa3's be made and, in the absence 
of physical findings, x-ray plates, read hy an expert in tlieir interpreta- 
tion, should be resorted to. Here it must be remembered, however, that a 
patient with chest signs may well have a gonorrheal salpingitis, and that 
one with evidence of gonorrheal endocervicitis maj^ have a tuber- 
culous salpingitis. 

The positive skin tests for tuberculosis unfortunatelj’’ give no clue as 
to the location of the lesion. With the decreasing number of reactors in 
the past ten years, the significance of a positive reaction has some weight 
in the probability of pelvic tuberculosis and a negative test definitely 
excludes it. 

A review of recent studies of tuberculin skin tests indicates that con- 
siderable progress has been made. Manj’’ studies in the past few years 
have been undertaken upon children to determine the influence of their 
association with adults having tuberculosis. Incidentalbq much has thus 
been learned of the relative value and the delicacy of reaction shown by 
the various tests. 

There are three tests that have been extensively used and certain facts 
concerning them should be laiOAvn even by those not especially interested 
in pulmonary tuberculosis. AVhen Koch developed his “old tuberculin” 
it was used as a diagnostic agent and also as a “cure” for tuberculosis. 
Its use as a cure was quicklj^ abandoned, and it was finally used only in 
diagnosis by means of the Pirquet scratch test. This proved to be some- 
what crude. It was sufficiently definite, but was not a quantitative test. 
The MantoiLX test is at present the one most frequently employed. It is 
used intradermally and its advantage lies in the possibility of accurately 
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The possibility tliat a tubal infection may result from the spread of a 
tuberculous peritonitis, or that a ])eriloneal involvement may arise from 
tuberculous tubes, are questions tliat clinicians are willing to concede. 

The figures with reference to the frequency of involvement of the 
various pelvic organs show the tubes to be infeelcd in about 100 ])er cent 
of the cases. Any disenssion of the subject, therefore, centers about the 
tubes. In the majority of in.staneos, infected ovaries liave only surface 
implantations. The percentages of ovarian infections vary Avithin Avide 
limits. Such infection is pi'actically ahvays .secondary to that of the 
tubes and, associated AA'ith it, involvement of the peritoneum is usnalb" 
found. 

In determining the frequency of uterine tuberculosis, postmortem 
studies of patients dying of jnilmonary tuberculosis afford an oppor- 
tunity for histologic study in cA'cry case. In statistics from operations 
on peh'ic tuberculosis, the figures vnry in different clinics depending 
upon hoAV many patients Avcrc curetted, or upon Iioaa' many uteri AA-ere 
remoA-cd and examined. Tlic genei'ally accepted figures place the fre- 
quency of uterine tuberculosis at about 50 per cent, 

DIAGNOSIS 

The preoperatiA'c diagnosis of tubal tuberculosis has alAA’ays been recog- 
nized as being extremely difficult and, in many instances, impossible. It 
is unfortunate that diagnosis of early inAmlvement of the tubes cannot be 
made, for I believe that early recourse to the accepted, present-day treat- 
ment of pulmonary tuberculosis AAmuld heal the early tubal lesions 
equally well. 

The signs and symptoms of tubal tuberculosis have been frequently 
revicAved but no sign or s3miptom is found that maj^ not be associated 
AAdth other forms of pelvic inflammation. The history of the pelvic com- 
plaint AAoU therefore help little in reaching a diagnosis. Oceasionalty the 
pain of tuberculosis may be more constant than that of gonorrheal sal- 
pingitis. This fact Avas brought out several times after the pathologist 
had made the diagnosis. The leueocj'te count maj^ be suggesthm, as it is 
found to be loAver than in similar pathology due to the gonococcus. In 
our experience, loss of Aveight is usually not present and many of the 
patients have shoAAm no general effects of their pelvic pathology. 

The findings on pelA'ic examination also ghm no eAudence suggesting 
tuberculosis. Untreated tubal tuberculosis is a progi’essive disease and, 
due to this fact, various types of pelvic pathology may be found. AH of 
these tj’-pes, hoAvever, maj’" also be met Avith in other pelvic infections. 
Frequently, even inspection of the tubes at operation Avill not suggest 
tuberculosis. 

There are apparentlj'- no pathognomonic sjonptoms, nor any specific 
findings upon AAdiich to base a definite diagnosis. If a diagnosis of pehde 
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in other infections. Freeing adhesions necessary for removal of the tubes 
is done by sharp dissection ; all others are left undisturbed. Where pus 
is encountered, rubber tube drainage is always used. Drains were em- 
ployed in 8 of my 26 eases, and no fecal fistula followed. The sinus that 
may follow can always be cured by appropriate measures. Finally, I 
am firmly convinced that every case of pelvic tuberculosis, regardless of 
how successful surgery may have been, should be followed by sanitarium 
treatment with heliotherapy. It is surprising how casually this most 
important part of the treatment is mentioned, if mentioned at all, by 
those who discuss treatment. This feature is most essential, and should 
always be strongly empliasized. It is unfortunate tliat sanitarium treat- 
ment consumes so mueli time, but at present there is no substitute. Fol- 
lowing operation, the patient should be moved as promptly as possible to 
such an institution. The general condition of tlie patient will improve 
rapidly. A sinus, if present, will heal. What is stiU more important, it is 
the only means of healing the primary focus that lias supplied the bacilli. 
For this latter reason, if for no other, such treatment is imperative. 

It is much easier to persuade the poorer patient to undergo treatment 
because many of the sanitaria are maintained for those unable to pay. 
It is often difficult to convince a married woman that she can leave her 
home responsibilities. Tliere are many arguments which, if stressed, will 
seldom fail to persuade a reasonable patient of the need to eliminate any 
remaining pelvic infection and to calcify and render innocuous the pri- 
mary focus from which the infection spread. In my 26 cases here men- 
tioned, all patients were urged to enter a sanitarium for further treat- 
ment. Fourteen acted upon this advice. One went to her home state 
where she spent several months in a sanitarium. Thirteen went to the 
city institution near Buffalo. Most of those who followed this advice 
were ward eases who could avail themselves of free treatment. A num- 
ber of private patients and a few ward cases, for one reason or another, 
refused to go. A patient with a discharging sinus very seldom requires 
surgery. These patients with the evidence of their active infection con- 
stantly before them are easily convinced that further treatment is neces- 
sary. If the necessity of such postoperative care were more generally 
emphasized, less difficulty with other patients would be experienced. 

SUMMARY 

Progress in knowledge of tuberculosis for the past few years is re- 
viewed in explanation of some problems of etiology. 

Diagnosis is still difficult. A few suggestions are offered and the rela- 
tive value of the skin tests considered. 

Some views gained from experience in treatment of 26 patients in the 
past twelve years are presented Avith emphasis upon postoperative sani- 
tarium treatment. 
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determining the amount of tuberculin to which the individual will react. 
It may be used in varying dosage. A 0.001 mg. dose will usually elicit a 
reaction to an active tuberculosis. Should it not, a 0.01 mg. dose may be 
tried, reaction to which will always indicate the presence of tuberculosis. 

A still more recent te.st is llie use of ])urificd protein derivative, the 
so-called “P. P. D.'' test. It is supplied in one-fourth grain tablets of 
two strengths, 0.0002 mg. and 0.05 mg. These tablets arc soluble in the 
salt solution supjilied with them, and va lying strengths can thus be pre- 
pared. Incidentally, it is of interest to note that during the two-year 
period from June, 1934 to June, 3936, 56, CSS individuals were tested 
with purified protein derivative, and positive reactions were found in 47 
per cent. This is a marlccd decrease from the 70 to 80 iicr cent of a few 
years ago. Purified protein derivative will doubtless be the clioice for 
future tests for tulierculosis. It is intradermal and possc.sses all the ad- 
vantages and none of the disadvantages, such as sensitization, of the 
other tests. 

About the time Lbwenstein reported his blood cultures, he jiroposcd a 
.skin test. It consists of the soluble substance of the tubercle bacillus, 
extracted with glycerine, and the whole dead liacillus. The skin is 
cleansed and a drop of this testing agent is rubbed in. A positive reac- 
tion consists of a nodule at the site of the inunction. In a reactor, the 
nodule will appear in from twenty-four to seventy-two hours. This test 
is not as delicate as the Mantoux and Pirquet tests. Pine,” who did a 
comparative study of the three tests, concluded that, while the Lowen- 
stein test is not as delicate as the other two tests, a reactor to it is certain 
to have an active tuberculosis and in his opinion it qualifies that individ- 
ual for sanitarium treatment. Is it possible that such a test, being less 
sensitive, would be of greater value in surgical tuberculosis than the 
more sensitive ones ? 

TREATMENT 

There arc many excellent articles to be found on the surgical treatment 
of tuberculous salpingitis. It is not the purpose of this paper to discuss 
these, but I do wish to emphasize some points in connection Avith the 
surgery and treatment of tubal tuberculosis. I am convinced that no 
patient should be operated upon in the presence of fairly Avell-marked 
pulmonary involvement. This is not so much because of any objections 
connected with surgery itself, but because in such cases the pelvic 
pathology is the less serious of the patient’s infections. Three or four 
weeks in a hospital folloAving operation may result in extension of the 
pulmonary process. Radical surgery is seldom required. An ovary 
should be removed only when abscessed, or when it is infiltrated with 
tuberculosis. The surface implantations may be ignored if proper post- 
operative treatment is carried out. The adhesions associated with pehde 
tuberculosis are so dense that, as a rule, no line of cleavage is found as 
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moval of tissue, because we doubted the diagnosis and this was also reported as 
tuberculous. In the meantime some material was injected into guinea pigs and they 
died of tuberculosis. The sedimentation rate was rather rapid, and it was thought 
best to give Elliott vaginal heat and not to subject her to surgery. At the end of 
three months the mass had subsided to such an extent that she was given another 
series of Elliott heat treatments. The mass .sub.sided further following this and 
examination about a jmar later revealed a residual mass of thickening. She is 
apparently well now. I am not presenting this as a method of treatment in pelvic 
tuberculosis, but merely as a case which may be regarded as one of tuberculosis 
of the genital tract which subsided without surgical measures. 

DR. P. S. WETHERELL, Syracuse, N. Y. — About three months ago a patient 
was sent to me from a tuberculosis sanitarium because of a profuse vaginal dis- 
charge. On examining her I discovered a lesion of the cervix such as I have never 
seen before. It was a sharply demarcated, eroded area about 1 cm. in diameter with 
a serpentine edge, absolutely distinct from the squamous epithelium surrounding it. 
The squamous epithelium looked perfectly normal, while this area was a bit darker 
and had the appearance of the red plush on the backs of these chairs. The report 
on a biopsy specimen was tuberculosis of the cervix. This is the only case of 
tuberculosis of the cervix that I have seen. The treatment which I suggested 
was the use of the quartz light. It is a rather difficult procedure to insert the light 
on the cervix. 

DR. HERBERT E. SCHMITZ, Chicago, III. — We have at the present time at 
the Cook County Hospital in Chicago three patients with primary tuberculous lesions 
of the cervix. They have all been under observation for over two years. One 
patient has a complicating myoma the size of a three months’ pregnancy, one has a 
sypliilitic gumma, and the third perfectly normal pelvic organs. We liave not 
submitted these patients to anj’ form of treatment other than to instruct them in 
general hygiene and a nourishing diet. 

The interesting point is that two of these patients return to us with the ulcera- 
tions completely healed, and the squamous epithelium apparently intact, but if we 
remove a piece of tissue for biopsy we still get a positive diagnosis from the 
pathologist. The other has begun to spread rapidly on to the vaginal wall and we 
have sent her to have x-ray therapy tried. 

DR. FREDERICK H. FALLS, Chicago, III. — An interesting condition of the 
pelvis from the standpoint of differential diagnosis is actinomycosis of the ovary. 
Last year at the Cook County Hospital we had such a case wliich developed from a 
tuberculous salpingitis. The lesion appeared on one side, the opposite tube remain- 
ing completely free, a finding noted by other operators. The lesion is not like a 
tuberculous salpingitis but is more like a massive gonorrheal salpingitis. Of course, 
if the lesion breaks down, the sinus that forms shows the typical sulphur granules, 
but in dealing with a chronic infection of the pelvis which appears to be a diver- 
ticulitis or a unilateral salpingitis, this condition of actinomycosis must be con- 
sidered. 

DR. JOE VINCENT MEIGS, Boston, Mass. — We have had at the Pondvillc Hos- 
pital one patient with tuberculosis of the cervix who also had pulmonary tuberculosis. 

"Wliy is it necessary to operate on pelvic tuberculosis at all ? Might these patients 
not get well by being sent to a sanitarium without operation? 

DR. J. R. GOODALL, JIontreal, Canada. — I have two interesting records that 
I would like to detail. Years ago a child of sixteen years was brought to the 
hospital with a large mass in the abdomen. She had no symptoms. When the 
abdomen was opened, the two Fallopian tubes were enormously distended, practically 
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HI.SCU.SSION 

DR. E. M.\cD. STANTON, SnnKKKCTAm', N. Y.—Thc very word “tuberculosis’’ 
carries with it the concept which comes to us from our experience with pulmonary 
tuberculosis. Tiiis concept has been confirmed by our experiences with joint tubercu- 
losis, renal tuberculosis, and intcstiir.il tuberculosis. IVhcn, however, we come to 
study tuberculosis of organs not immediately exposed to complicating secondary 
infections or to mechanical or chemical trauma incident to their normal activities, we 
arc compelled to assign totally ditTcrent prognostic values to infections caused by 
the tubercle bacillus. 

To illustrate this point, let me refer to lymph gland tuberculosis. One hundred 
and seven personally operated cases of lymph gland tuberculosis, mostly of the 
cervical lymph nodes, were traced for an aggregate of 1,348 po.stopcrativc years, or an 
average of 12.6 years per patient. This study showed that, only 4 out of the 
107 had ever developed any clinically recognizable pulmonary tuberculosis. In fact, 
almost all of them had completely recovered. T!ic experience of the group had thus 
been decidedly better as regards the development of serious forms of tuberculosis 
than the normal expectancy for unsclected groups subiecied to an crjual number of 
year.s of exposure. 

In a similar study of 12 cases of mesenteric gland txiberculosis discovered at opera- 
tion, I was able to trace the patients for a total period of over 120 postoperative 
years, or an average of ton ye.ars for e.ach case. These patients were all alive and 
well. Not one of them had developed any serious form of tuberculosis. 

In my experience tuberculous salpingitis has been relatively much rarer than the 
figures quoted by most authors. In a series of 502 operations for grossly* demon- 
strable salpingitis, I have encountered only S cases of tuberculous salpingitis or only 
1.6 per cent. 

DR. ROBERT D. MUSSEY, Roctikstek, 'Minn. — T uberculo.sis of the female genital 
organs is essentially a condition amenable to surgical treatment. However, I want 
to report briefly one patient who recovered without surgical measures. This young 
woman, a nurse, unmarried, twenty-four years of ago, had a cervical polyp removed 
two months before coming under our care. Throe or four days following removal 
of this polj-p she had a chill, rather severe pain in the pelvis, and two or three weeks 
later a large amount of pus drained through the rectum spontaneous!}'. The pain con- 
tinued and when we saw her she complained of a low-grade fever, which she had 
recorded herself, and pelvic pain. The menstrual periods had not been disturbed. 
On examination the preliminary diagnosis was of a pelvic inflammatory lesion in- 
volving the left tube and ovary. Physical examination and x-ray examination of the 
lungs did not show any tuberculosis. Our attention was called to the possibility of 
some other condition by the rectal examination which revealed about 10 cm. from the 
anus an ulcer in the anterior wall of the rectum, which was craterlike with rather 
firm borders. She was subjected to a proctoscopic examination, and the tissue 
removed was reported as tuberculous. She was subjected to another proctoscopic re- 
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Calcium Needs During Pregnancy 

I N RECENT years the attention of both the obstetrician and his patient 

has been directed to the need of calciiun, phosphorus, and vitamins 
during the antenatal period. No one can doubt that such attention to 
these dietary essentials has improved prenatal care in this country, 
especially as the average American diet, demonstrated by Sherman^ many 
years ago, is often deficient in calcium. On the other hand, many un- 
warranted claims for calcium, pliosphorus, and vitamin therapy have 
been advanced. 

It is well established that the normal adult requires a minhnum of 
0.45 gm. and an optimum of about 0.7 gm. of calcium a day. During 
the last trimester of pregnancy the calcium requirements are increased 
to probably about 1.5 gm. per day. Absorption of caleimn, in the form 
of soluble salts, which are formed only in an acid mediiun, occurs in the 
small intestines. In order to accomi^lish this, calcium may be taken in 
the form of mill?; at meals, or as calcium salts no nearer meals than 
four hours after and one hour before.^ Furthermore, should there be 
no exposure to sunlight, vitamin D is essential to its utilization. 

Calcium therapy undoubtedly relieves the muscular cramps that may 
occur during pregnancy. However, there is no evidence to assume that 
calcium administration prevents dental caries,^ a condition for the pre- 
vention and cure of which we must still rely on proper dental hygiene 
and care. Furthermore, there is some evidence to show that too much 
calcium and vitamin D may lead to early calcification in the fetal bones 
( osteosclerosis ).“* As to the calcification of the teeth of the offspring, 
this, of course, is postnatal and does not depend on the ingestion, in 
addition to an adequate diet, of calcium and phosphorus by the mother. 

It may be claimed safely that during pregnancy all calcium and 
phosphorus requirements are supplied by an adequate diet, containing 
these elements as well as the other dietarj'- essentials. Certainly, any 
deficiency in these two elements, in the diet, may be corrected by the 
addition of mill?:, an easily assimilable source of these substances. The 
practice of instructing all pregnant patients to take one quart of milk a 

'Sherman, H. G.: Chemistry of Food and Nutrition, New York, 1911, IMacitiiilan 
Co., p. 289. 

''Bernhcim, Alice JZ.: Med. 'Woman’s J., March, 1937. 

meport of Council of Pharmaceutics of American Dentai Assoc., J. Am. Dental 
Assn. 33: 139, 193C. 

■>Brehm, IVaync: Ohio State M. J, 33: 990, 1937. 

FinoUi,' George C., Trump, Ruth A., and Grimson, Mozelle; Am. J. OnsT. & GVSEC. 
34: 955, i937. 
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filling the lo\Ycr abdomen. There wore no adho.'iions present. Both tubes ■\YCre ro- 
inoved and tho piitioni made nn uneventful recovery, and is alive and Yvcll today. 
The microscopic section showed undoubted chronic tuberculous salpingitis. This 
case is presented to show what extensive lesions one may find without involvement of 
the peritoneum. 

I should like to detail another case showing that a tremendous involvement 
of tho pelvic structures may lie dormant for many years without producing sjanp- 
toms, and then may relight under conditions of stress. About six months ago, a 
woman of twenty-eight years motored from Vancouver to Montreal with her husband, 
on their wedding trip. M’hcn she arrived in the vicinity of ^Montreal, she was brought 
to the hospital and exhibited signs of an acute abdomen. At operation a large mass 
in the right pelvis was disclosed, which later turned out to be an old tuberculosis, 
which had been primarily in tho tubes, but had ruptured into tho right broad liga- 
ment. The pelvis was cleared out, leaving a largo cavity in the right broad ligament 
encrusted with old tuberculous calcified material. Drainage was established from 
below. 

The early history of this second patient was interesting, for it showed that she had 
had pelvic trouble when .she was thirteen years of ago, and was invalided at that 
time for a period of over a year. The process had quieted down, and she had been 
free from sj-mptoms for fifteen years, carrying this largo amount of tuberculous 
material in the broad ligament. The long trip, and the injuries of marriage, had 
brought about a secondary infection with an acute abdomen. The healing after 
operation was at first kindly, but two days before she was ready for discharge, a small 
sinus developed, which gradually enlarged and extended nearly the whole length of 
the incision. The discharge became very profuse, and a fistula developed. At the end 
of three months the patient died of inanition. She had overcome the secondary 
infection, but relighted the tuberculosis. 

DB. KING- (closing). — Unsuspected tuberculosis associated with other pelvic 
lesions is an interesting problem. In my scries tuberculosis was found to com- 
plicate three fibromas, a largo pseudomucinous cyst, and an endometriosi.s. A 
routine curettage disclosed two more cases of tuberculous endometritis. 

I am entirely in favor of treatment without surgery if these patients could be 
diagnosed early enough. Unfortunately we cannot diagnose the early cases and tho 
vast majority seem to require operation for the diagnosis. 

Only rarely can sinuses be closed by surgery, but they yield readily to sanitarium 
treatment. The inexperienced surgeon will do repeated operations on these patients 
with sinuses. In one patient, a surgeon made three attempts to close a sinus, 
which healed after six weeks’ sanitarium treatment. 

The effect of sanatarium treatment is shown by the fact that the uncomplicated 
cases averaged a gain of 3.8 pounds per month and were soon discharged. The 
patients having extrapelvic tuberculous lesions do not have such rapid weight gain 
and require longer sanitarium care. 
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are not attempting to explain, and quite a few of our nonpregnant controls showed a 
complete loss of erythema at the same time. Thus the thirty-minute period was 
established for the observation. Before submitting the test to unltnown cases, checks 
on 100 controls were made, thereby learning to read the reaction. It is yet 100 
per cent in our hands. 

Again the above-mentioned authors took a great deal of liberty in interpreting our 
statements. We did not recommend it in place of the Aschheim-Zondek, but did 
and still are proving it more sensitive, and still recommend it for its rapidity. Since 
our paper appeared, we have diagnosed and have operated upon twelve unruptured 
ectopics, and have reports of three more. Since the original paper, we have tried 
antuitrin-S that was considered by the manufacturer as impotent, and have found 
the same results as with the fresh product. This we feel is due to the fact that the 
active principle is apparently a protein; whether or not it carries with it activity, 
it remains of the same character, and is specific; therefore, it would be expected 
to show the same reaction in sensitized subjects. Because of the above assumption, it 
may never be (as suggested by Yerbury and Weisman) crystallized or synthetically 
produced. If crystallized, it certainly would be, as all other similar products have 
been, very irritating at the site of injection. Again, we defend the word new, for the 
substance which we used is new. 

G. C. Gilfillen, M.D. 

Dayton, Ohio, 

April 21, 1937. 
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clay, especially during the last t.wo trimesters of gestation, appears to ])c 
sound and to meet all requirements for calcium and phosphorus. Should 
it bo necessary, because of dietary deficioieies, inability to driiik milk, 
or lack of sunshine, to supply compounds of calcium and phosphorus 
and vitamin D, these must be administered Avitb care, certainly in respect 
to vitamin D, as overtreatment may be as injurious as the deficiency 
itself. 

77. J. Slander. 


Correspondence 


Photographic Records of the Cervix Uteri 

To the Editor; 

Sir, 

"Witti reference to tlie coninmnicntion of ^^essr.^ Bruner, Rosebrook and Ciisliinan 
in your recent issue (34: p. 3027, 1037), inuy I say Hint good pliotograplis of 
the cervix have been published by Max Chc%'al (.7. Beige dc Gynec. ct D’Ohst., 
.July, 1914) and by Herbert R. Spencer and E. A. Barton (“A Spcculum-Cunicra,” 
Proc. Eoy. Soc. Med. 9: p. 17, 1915-lG). In the Speculum-Camera the speculum 
and the camera arc combined, no separate stand being required as dc.scribed in the 
other communications. 

Tours truly, 

Hkkdit.t R. Spknceu, lil.D. 

London, Eng. 


To Ihc Editor: 

In re.sponsc to an article printed in MedicnJ Eccord, March 3, 1937, written by 
Abner Weisman and Charles Yerbury, I would like to make the following statements; 

First, the test is new, for a perusal of the work done by Borges and Pollatschek 
(with a hormonal substance) was done with a substance that necessarily would be 
very different from the antuitrin-S of 193G and 1937. Looser ’s work was done with 
the urine of pregnant women and not with the refined substance that we used. A 
letter from Looser himself complimented us on our work, and also stated that he 
would carry out further work, when, and if he was able to obtain the product we 
were using, because with an unrefined substance, he felt that his results were accu- 
rate enough to justify further work with a refined product. 

Dowell and Deutsche’s work was a repetition of Borges and Bollatschek’s ex- 
periments. So it does not count cither for the same reason. 

We are quite aware of the stand taken by the American Medical Association. 
They are also being misled by the early product of antuitary extract, instead of the 
derivatives of today. 

As to the length of time for reading the reaction. Weisman and Yerburj’^ erred 
in not reading the test in the thirty minutes. AVe did not stress six to eight hours in 
our report because we had made the same observations that they did, and proved to 
ourselves that the thirty-minute period was the time to record results. A great num- 
ber of our nonpregnant patients showed an erythema at the end of one liour, which we 
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programs by the methods which are best suited to solving their varied problems. 
Each must take an inventory of its requirements and of the means available 
for meeting these requirements, and must supplement the existing resources 
with whatever other service and equipment is necessary to bridge tlie gaps in the 
program of complete maternal care. 

We feel that the American ' Committee has made a definite contribution to 
developing programs of maternal care under the leadership of the medical profes- 
sion. The formation of committees to lead and guide the programs of maternal care 
in every state and community should be the ultimate goal. This program is now well 
under way and to complete and carry out these plans requires only constant atten- 
tion by those who are interested. 

There should be closest cooperation between governmental, professional, and lay 
groups so that the best results may be obtained with the least friction and the 
minimum of antagonism, unnecessary duplication, and detrimental activities. This 
part of our program is well on its way and should continue further as its value is 
demonstrated. 

In the past certain publications, such as the pamphlets on antepartum and de- 
livery care, have emanated from our Committee. Also reprints of reports and articles 
have been circulated from time to time, usually ■without cost to the recipient. 

There has just now appeared from The University of Chicago Press a booklet, 
bound either in cloth or in paper, entitled Maternal Care. This presents in concise 
and readable form the essential principles of antepartum, intrapartum, and post- 
partum care for the practitioner of obstetrics. It is of a size to be carried con- 
veniently in one’s coat pocket. Tlie material was prepared largely by Drs. W. C. 
Danforth, G. W. Kosmak, E. L. DeNormandie, and myself. It was read by a num- 
ber of the directors, and all the material and suggestions were carefully reviewed and 
edited. This booklet is being sold practically at cost and may be purchased from 
The University of Chicago Press at a pi-ice which varies with the type of binding and 
the number of copies purchased at any one time. 

At the last annual meeting, acceptance was authorized of a proposal by Mead 
Johnson and Company to finance a "feature movie” for the education of the laity 
regarding the essentials of maternal care. The directors entered into such an ar- 
rangement; and a special committee consisting of Drs. E. D. Plass, J. E. McCord, 
A. J. Skeel, Philip P. Williams, and myself was appointed to carry the project 
through. We believe it marks a definite innovation and real progress in lay educa- 
tion regarding some of the fundamentals of life and will be released under certain 
conditions for lay education in states where the ofiScials of the state medical so- 
cieties approve of its presentation. It will be necessary to show it under proper 
conditions of visual and sound projection. 

The American Committee on Maternal Welfare is now confronted with a large 
project of great importance which has been developed within the last eighteen 
months. I refer to the proposed "American Congress of Obstetrics and Gynecology-’ 
This idea was really started ofiicially at the 1935 meeting of the Central Association 
of Obstetricians and Gynecologists by the appointment of a special committee consist- 
ing of Drs. E. D. Plass, Chairman, J. C. Litzenberg, and myself. The various na- 
tional obstetric and gynecologic societies have been informed relative to this project, 
and formal action has been taken by some of them, including The Section on 
Obstetrics, Gjmecology and Abdominal Surgery of the American Medical Associa- 
tion, The American Gynecological Society, and The American Association of Ob- 
stetricians, Gynecologists and Abdominal Surgeons. Among the sectional organiza- 
tions, The New England Obstetrical and Gjmecological Society, The Texas Association 
of Obstetricians and Gjmecologists, and The Pacific Coast Society of Obstetrics and 
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THE AjMEETCAN COMMITTEE ON SrATEKNAE WELFARE, INC. 
Annual IMekting, June 0, 1937 
AHantie City, New Jersey 

Chairman’s Address 
Fred L. Adair, Chicago, III. 

' j ’HE objectives of The American Committee on Maternal Welfare have been out- 
lined at previous meetings and in publications which have appeared from time 
to time. Some of our chief efforts during the past few years have been to stimulate 
the interest of the medical profession and associated groups toward solving the 
problems associated witli maternal care and forming state and local committees 
representing the medical profession to initiate and develop programs for securing 
adequate maternal care for all prospective mothers in their states and localities. 

Such committees now e.vist in nearly all the slates and territories and are, for the 
most part, official committees of the stale and county medical societies. In some 
states temporary committees have been appointed by The American Committee on 
Alaternal Welfare to function pending formal action by the stale or territorial 
medical society. All of these committees have a sort of liaison with the parent 
American Committee, which has, and scchs to have, no control over the state and 
local committees but desires only to cooperate with them. The American Committee 
on Maternal Welfare desires to and wishes the subcommittees to work in harmony 
with all the governmental and other agencies which are interested in improving 
maternal care. 

It realizes fully that there arc many social and economic problems closely tied 
up with the dominant medical problems of maternal care; but it believes that proper 
medical and nursing care in the home, the out-patient clinic, the doctor’s office, and 
tho hospital are the most vital parts of maternal care. 

It is further our opinion that the prevention of disability and deaths of mothers, 
fetuses, and newborn infants constitutes a unified problem and requires a single 
program for its solution. 

We are also of the belief that maternal care cannot be divided into phases of 
antepartum, intrapartum, and postpartum care but insist that all these activities 
must be parts of a unified program. 

Maternal care must be carried out intelligently, completely, and constantly for every 
prospective mother, no matter what her geographic, social, economic, or other status 
may be. The future of the human race depends upon such care being given to moth- 
ers and their infants. 

Basic principles should be applied in a broad way, but the methods of application 
may differ. Various communities have differing needs depending upon many fac- 
tors and facilities. It is our opinion that localities should work out their own 
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Surgeons, and the fulfillment of these is now required in all Approved Hospitals. 
These requirements have proved themselves to be sound and practical in their ap- 
plication. With minor adjustments, it is possible to apply them to any hospital 
caring for obstetric patients. 

The following is a statement of each clause or requirement of the Minimum 
Standard for Obstetric Departments in Hospitals, with explanations when indicated 
and the present status of these requirements in a series of 1937 hospitals (1349 
approved — 588 not approved) as recently analyzed. 

1. Accovimodation. — There shall he in all approved hospitals caring for ohstetric 
patients a properly organized and equipped department of ohstetrics, providing ex- 
chisive and adequate accommodation for mothers and the newhorn. 

The foregoing requirement presupposes a definitely organized unit or service under 
competent administrative and professional supervision and direction. There must be 
a supervisor with special qualifications as an administrator and with a thorough 
knowledge of obstetric nursing technique and procedures. She must have special 
training, usually provided through acceptable postgraduate study and experience. 
Likewise, the professional supervision through a well-organized obstetric staff is 
most imperative. This can be best fulfilled through a well- organized clinical depart- 
ment or service within the medical staff with a chief or head of the department and 
associate assistant chiefs or heads as indicated by the size of the hospital and the 
amount of work. The chief or heads of the department should be held responsible 
for the professional policies and quality of the clinical or scientific work. Good 
organization of the medical staff, providing for control of the clinical work, is ab- 
solutely essential for the best results. 

An analysis of 1937 hospitals under survey by the American College of Surgeons 
reveals the following results: 


Table I. Organized Departments of Obstetrics 


All Hospitals Considered 


1937 

Acceptable 

1702 (88%) 


Not acceptable 

235 (12%) 


Approved Hospitals Considered 


1349 

Acceptable 

1207 (89.5%) 


Not acceptable 

142 


Nonapproved Hospitals Considered 


588 

Acceptable 

424 (72%) 


Not acceptable 

164 (28%) 



Table I indicates satisfactory progress in developing proper departments of ob- 
stetrics in hospitals. There has been steady and most encouraging improvement 
in hospitals in this respect. Dilficulty has been encountered in many of the smaller 
hospitals in providing satisfactory segregation of obstetric patients from other 
types in the hospital. It is most essential that such segregation be carried out as 

Table II. Segregation of Obstetric Patients from Others in the Hospital 


All Hospitals Considered 
Acceptable 
Not acceptable 

Approved Hospitals Considered 
Acceptable 
Not acceptable 

Nonapproved Hospitals Considered 
Acceptable 

Not acceptable 


1595 

(S2%) 

1937 

342 

(18%) 


1207 

(89.5%) 

1349 

142 

(10.5%) 

588 

38S 

(66%) 

200 

(34%) 
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Gynccologrj- Iisivc likewise expressed (lieir inlcrosl and willingness to cooperate. The 
American Board of Obstetrics and Gynecologj' expressed its opinion that rvliile it 
approved the plan as tentatively ontlined, the sponsorship of such a inoveinent was 
completely outside its established functions. 

The American Committee on ?ilalernal ^Vclfarc at its meeting in Ivansas City, 
Alay l.'l, 1930, in view of the fact that its membership is representative of the 
various national and sectional sjiecialty societies, agreed to promote and organize such 
a congress, provided the involved organizations desired it to act in this fashion. 

The other sources of financial support will bo from membership dues and from 
the sale of space for commercial exhibits. 

According to the present outlook the Congress will have to be largely self-sup- 
porting, as there appear to be no other sources of revenue available at the present 
time. 

The time of the meeting has been tentatively sot for September, 1939, and the 
place in the midwest, though the city has not been definitely selected. The major 
imrposo of the Congress will be to educate professional and lay groups, and its 
scope, the problems of human reproduction, chiefly as thej- affect the woman, and 
diseases of the female rejiroductive organs. The major objective will be the bet- 
ter understanding, the integration, and the co-ordination of the knowledge and 
activities of the various professional, institutional, govornnicntal, and volunteer 
agencies which are interested in promoting the welfare of motherhood and of 
womanhood. 

The development of the Congress will constitute the major activity of our Com- 
mittee during the ensuing two years or more. I’he American Committee will, how- 
ever, continue its activities in other lines as well as is possible with its limited 
finances, etc. If we accomplish a better understanding of our purpose.s, a bettor 
integration of our ideas, and better harmony and closer coordination of effort on 
the part of those individuals and agencies interested in improving conditions sur- 
rounding motherhood and womanhood, our efforts will not have been in vain. 


THE PROGRAM OF THE AMERICAN COLLEGE OP SURGEONS 
FOR MATERNAL CARE IN GENERAL HOSPITALS 

Malcolji T. MacEachern, M.D., Chicago, III. 

Associate Director of the American CoUcyc of Surgeons 

'1 ■'HE American College of (Surgeons is deeply interested in improving the care of 
the obstetric patient, particularly in the general hospital. The College through 
its Hospital Standardi7.ation program aims directly at the proper organization, man- 
agement, and functioning of the obstetric department so as to afford the patient 
the greatest measure of safety and efficient service not only during complications 
of pregnancy, but during labor and the puerperium. It is believed that if hospitals 
will conscientiously live up to the requirements as laid down by the. American College 
of Surgeons, maternal morbidities and mortalities can be reduced and kept close to 
a minimum. It is toward this objective that the efforts of the College are being 
directed at the present time. 

In 1928 the College informally set up certain fundamental principles or criteria 
which it was believed would tend to improve the care of maternity patients in 
hospitals. There were ten well-thought-out clauses in the Minimum Standard for 
Obstetric Departments in Hospitals, as promulgated by the American College of 
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It is quite apparent that though admirable progi'ess has been made by hospitals 
in providing facilities for infected or suspicious cases much yet remains to bo ac- 
complished. It is frequently difficult for the small hospital to provdde proper 
segregation of infected or potentially infected cases because of limited accommoda- 
tions. Frequently this can be done only by using private rooms elsewhere than in 
the obstetric division. 

It is also essential that provision be made for the segregation or isolation of the 
newborn when they develop skin rashes, bronchial conditions, or infection of any 
kind. In this respect, the survey reveals the results as shown in Table V. 

3. Facilities. — Adequate clinical laboratory, x-ray, and other facilities, under com- 
petent supervision, shall be provided for the diagnosis and treatment of obstetric 
patients. Inasmuch as the obstetric service in the hospital depends on the general 
facilities of the institution, usually the necessary clinical laboratory, x-ray, and 
other services are readily available and offer a complete service to the obstetric 
patient. These services in general may be regarded as satisfactory and well provided. 

4. Administration. — The administration of the obstetric department shall be under 
the direction of a competent, registered nurse who has executive ability, who is es- 
pecially trained in obstetric nursing, and who shall have an adequate number of as- 
sistants and other personnel to carry on efficiently the worlc of the department. 
Emphasis has been placed on the need of having a competent graduate nurse in 
charge of the obstetric department. This presupposes a person with administrative 
ability and special training in the management of obstetric patients. She must he a 
good manager and a competent department head. The analysis of the series of 
hospitals used as a basis for this report is as shown in Table VI. In this analysis 
there was found a large and varying range of administrative ability. 


Table VI. CoxtPETENT Administration of Obstetric Department 


All Hospitals Considered 


1937 

Acceptable 

1860 (96%) 


Not acceptable 

77 ( 4%) 


Approved Hospitals Considered 


1349 

Acceptable 

1333 (99%) 


Not acceptable 

16 ( 1%) 

588 

Nonapproved Hospitals Considered 


Acceptable 

527 (90%) 


Not acceptable 

61 (10%) 



5. Supervision. — The obstetric division of the medical staff shall be so organised 
as to exercise adequate control over the clinical work in that department, such or- 
ganisation to include a chief or head of the department or service who shall be re- 
sponsible for the general supervision of the obstetric work of the hospital. It is 
most important that all the obstetric work of the hospital be under competent super- 
vision at all times. This presupposes good medical staff organization. It is recog- 
nized that in most hospitals obstetrics is practiced largely by general practitioners 
and the work is not limited to qualified obstetricians. In the survey, it was found 
that the obstetric staff was organized, although frequently too loosely and without 
sufficient positive superr-ision over the actual work. Active supervision by the chief 
or head of the department or service must extend to all tjqies of patients rather 
than to the ward patients only. Sometimes this supervision is delegated to a com- 
mittee. Finally, one may say that while better control and supervision of the ob- 
stetric work in hospitals is evident, there is much need for greater achievement in 
this respect. Better medical staff organization is widely indicated. 

6. Fecords. Accurate and complete medical records complying tuilh the required 

standard shall be provided for all patients admitted to the obstetric department. 
Adequate obstetric records present a real difficulty in many hospitals. Too often 


AMlCmCAN COMMITTI':!': ON MATKRNAL \V1:LFA1{K, INC. 


537 


a Pafogiiard against infection. Likcwi.'^o, there must ho coinplclc segregation of 
nursing personnel. Table III indicates how far this is being accoinplii^lied in the 
series of hospitals considered. 


T.\iu,k liJ. .SK(ii:i:G.\TioN’ ok Nim.SIN'C I^KII.SON'XKI, 


All Hospitals Considered 


19.37 

Acceptable 

K!0S (08%) 


Not acceptable 

C.2t) (:?2%) 


Approved Hospitals Considered 


1349 

Acceptable 

3107 (82%) 


Not acceptable 

212 (18%) 


Nonapproved Hospitals Considered 


5SS 

Acceptable 

201 (34%) 


Not acceptable 

387 (00%) 



2. Segregation or Isolation of Infected Mothers. — Special accommodations and 
facilities shall he availahlc for all cases of infections, elevated temperatures, or any 
other conditions inimical to the safety and vielfare of the patients in the ohstelric 
division. 

The patient with a temperature, sore throat, puslike discharge, or infection of 
any nature, is a menace to other patients in the obstetric dimsion and should be 
segregated immediately in order not to infect other patients. To this end, so far ns 
practical and possible, all hospitals caring for obstetric patients are urged to sot 
aside a special, proper!}- arranged, .self-contained unit, apart from the obstetric 
division. Any cases which show infection of any kind should not bo placed on 
surgical or g}-nccologic wards where there arc open wounds which might be readily 
infected. Adequate segregation or isolation must bo promptly carried out so as to 
avoid the spreading of infection from one patient to another. In respect to this 
aspect, the analysis of the .same group of hospitals already referred to reveals the 
results as shown in Table IV. 


TabI/E R’". Segregation or Isolation of Infected Mothers 


All Hospitals Considered 



1937 

Acceptable 

1852 

(95.0%) 


Not acceptable 

85 

( 4.4%) 


Approved Hospitals Considered 


1349 

Acceptable 

1319 

(97.7%) 


Not acceptable 

30 

( 2.3%) 


Nonapproved Hospitals Considered 


588 

Acceptable 

533 

(90.6%) 


Not acceptable 

55 

( 9.4%) 



Table V. Facilities for the Isolation or Segregation of the Newborn with 

Infection 


All Hospitals Considered 



1937 

Acceptable 

1785 

(92.2%) 


Not acceptable 

152 

( 7.8%) 


Approved Hospitals Considered 


1349 

Acceptable 

1252 

(92.80%) 


Not acceptable 

97 

( 7.20%) 


Nonapproved Hospitals Considered 


588 

Acceptable 

533 

(90.64%) 


Not acceptable 

55 

( 9.36%) 
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8. MorVidity. — All hoapilals caring for ohstctric patients shall adopt a morhidity 
standard hy which they can hotter control morhidities. It was found in the survey 
that only a limited number of hospitals had actually^ adopted and were using a 
morbidity standard. It is evident that insufficient attention has been given to this 
matter. All liospitals should be urged to adopt one of the recognized morbidity 
standards, particularly the one formulated and recommended by the American 
Committee on Maternal Welfare. It is difficult to measure the efficiency of the med- 
ical and nursing services and stimulate regulation and investigation of unfavorable 
conditions without the use of such a standard. Further, the information gained 
tliereby provides subject matter for discussion in the review and analysis of tlie 
work of the obstetric department each month. 

9. Conferences. — A thorough review and analysis of the ohstetric work in the hospi- 
tal shall he made at least monthly, with particular attention given to mortalities and 
morhidities or any of the results not up to the required standard. 

Systematic and thorough review and analysis of the work in the obstetric depart- 
ment of the hospital is lacking in a number of liospitals. While the survey shows a 
I'eview and analysis is attempted in the majority’’ of hospitals surve^'ed, yet the 
analysis is not as thorough and complete as it should be nor is there adequate con- 
sideration of morbidities. Possibly in the general staff conference, the work of the 
obstetric division may be overlooked to a certain extent. It is for this reason that 
the departmental conference for the review and analysis of the obstetric work should 
be encouraged. 

Table X. Analysis op ObstetpvIc Work 


All Hospitals Considered 


1937 


Acceptable 

704 (36.3%) 



Not acceptable 

1233 (63.7%) 



Approved Hospitals Considered 


1349 


Acceptable 

625 (46.3%) 



Not acceptable 

724 (53.7%) 



Nonapproved Hospitals Considei-ed 


588 


Acceptable 

79 (13.4%) 



Not acceptable 

509 (86.6%) 




Table X gives the results of the survey' in respect to the obstetric work in the 
hospitals under survey. Prom the above statistics it is apparent that there still 
exists need for improving the review and analj-sis of the obstetric work in hospitals 
with particular emphasis on morbidities and mortalities, and so far as possible and 
practicable such a review and analysis can best be carried on through the depart- 
mental conference. 

10. Training. — Opportunity shall he ajforded student nurses in hospitals having 
a school of nursing for adequate theoretical instruction and practical experience in 
prenatal work, ohservation of the patient in labor, delivery room technique and 
postpartum care of the mother, as well as the proper nursing care of the ncivhorn. 

Usually the training of student nurses in obstetric rvork was found to be 
fairly well done, although frequently the period of time allowed for experience in this 
division was too limited. It would appear to be most difficult to offer student 
nurses adequate essential training and experience in this work under a period of 
four months at least. In many instances this is not more than three months, and 
in some instances it is less. It would also appear to be advisable that the student 
nurse complete her work in the surgical department before being assigned to the 
obstetric division. The teaching and training of the student nurse, as well as that 
of the interne, could be greatly enhanced by more individual instruction at the 
bedside and group demonstrations on patients. Careful instruction and supervised 
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these arc lachiag in sufficient data, particularly in respect to the pregnancy or pre- 
natal record, pelvic ineasurcnionts, and indicaiions for operative interference. Tiic 
forms for record taking in connection with oh.stetric patients arc generally very good. 
The survey of hospitals in respect to obstetric records reveals the status of this phase 


TAiUiK VII. Adkquati: Ok.sti;tkic IIkcords 


All Hospitals Considered 

— — 

10.37 

Acceptable 

.I0;i5 (d3%) 


Not acceptable 

1)02 (47%) 


Approved Hospitals Considered 


1340 

Acceptable 

nos (67.42%) 


Not acceptable 

441 (32.58%) 


Nonapproved Hospitals 


588 

Acceptable 

127 (21.50%) 


Not accciUablc 

461 (78.41%) 



of the work as shown in Table VIT. An analysis of the obstetric records of the same 
group of hospitals for recorded indications of operations reveals the conditions as 
shown in Table VIII. It is quite evident that julcquate ob.stelric records are still 

Tabi-k Vlll. llr.coiiDED IxnioATioxs you OruiiATivE Obstetrics 


All Hospitals Considered 


1937 

Acceptable 

787 (46%) 


Not acceptable 

1150 (54%) 


Approved Hospitals Considered 


1340 

Acceptable 

072 (42.40%) 


Not acceptable 

677 (57.00%) 


Nonapproved Hospitals Considered 


588 

Acceptable 

115 (10.55%) 


Not acceptable 

473 (80.45%) 



lacking in many hospitals, and siiecial ettorts should be directed in this respect. 
More interest and cooperation arc required on the i)art of the medical stalls of hospi- 
tals; and the management, loo, must realize its responsibility. Continuous elTorts 
are required in order that obstetrical records nuiy reach acceptable standards. 

7. Consultations. — Major obstetric procedures shall be carried out only after con- 
sultations and indications for interference are recorded on the patient’s clinical 
record, exceptions being made when the attending physician is a qualified obstetrician 
and in case of emergency when time does not permit. 

It is apparent that consultations arc increasing. Frequently, however, the con- 
sultant is not a qualified obstetrician and this may make the consultation of little 
value. Such consultations should be with qualified obstetricians. The results of the 
survey in respect to this aspect of obstetric work are as shown in Table IX. Better 
enforcement of the rule or policy of recorded consultations of an acceptable type 
is desired. 

Table IX. Consultations 


All Hospitals Considered 


1937 

Acceptable 

G75 (34.85%) 


Not accexitablc 

1262 (65.15%) 


Approved Hospitals Considered 


1349 

Acceptable 

584 (43.29%) 


Not acceptable 

765 (56.71%) 


Nonapproved Hospitals Considered 


588 

Acceptable 

91 (15.47%) 


Not acceptable 

497 (84.53%) 




542 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Education of Mothers Before Leaving Hospital . — Unfortunately too many moth- 
ers leave the hospital without adequate instruction as to their own care or that of 
their babies. Too often the splendid results obtained in the hospital are for nought 
because of the ignorance of the new mother as to her own hygiene and diet and 
the proper care of the baby as to feeding, bathing, clothing, fresh air, etc. The 
supervisor of the obstetric department can do a great deal to remedy tliis condition 
by seeing that each mother, prior to discharge, is carefully instructed so tliat after 
her return home a proper regimen can be carried out which will assure a healthy 
mother and child. Every hospital should be equipped to carry on this valuable service. 

CONCLUSION 

The comments and tables submitted are not to be considered hjqiercritical of 
the care of obstetric patients in general hospitals, but rather as a basis for con- 
structive thought and action in encouraging and stimulating every hospital to put 
into effect such conditions as will insure full compliance with the requirements as laid 
down by the American College of Surgeons. Indeed, if a graph of progress could 
be indicated during the period Hospital Standardization has been carried on, vast 
improvement could be noted in every phase of the work described in the text of this 
presentation. Conditions surrounding the care of the obstetric patient have improved 
immenselj' as well as other phases of hospital work during the same period. 

The problem now is one of education, not onlj' of hospital executives and govern- 
ing boards of hospitals, but also of members of medical staffs who must share some 
of the responsibility for the proper care of the patient. Governing boards, hospital 
executives, and medical staffs must unitedlj' and with the closest cooperation put 
forth every possible effort to meet the requirements as stated and see that they are 
carried out to the fullest extent. When this is done, greater improvements may be 
expected in the obstetric service in every hospital; and tlien morbidities and mortal- 
ities will be further reduced. 


OBSERVATIONS ON THE TEACHING OF OBSTETRICS 

H. G. Weiskotten, M.D., Syracuse, N. Y. 

(Dean of the College of Medicine, Syracuse University) 

T N DISCUSSING the teaching of any particular subject in the undergraduate 
■I ' medical curriculum, it is important to bear in mind the recognized objectives and 
some of the general trends involving the curriculum as a whole. The principal 
objectives of undergraduate medical education have been stated by Dr. Fred L. 
Adair as follows : ‘ ‘ The laying of the foundations for a knowledge of medicine 

on which subsequent structures can be built for general or special practice and 
for teaching or research and for public health activities. ’ ’ In many colleges 
there is evident a distinct effort to make the entire curriculum a coordinated whole 
directed toward the laying of such a sound foundation for a career in the field of 
medicine. 

For a number of years there has been a tendency to emphasize clinical training 
in the undergraduate course. The fundamental sciences are being taught with more 
emphasis on their clinical implications. Correlation clinics in connection with the 
teaching of these subjects are becoming recognized features of the curriculum. 
In most of our more progressive medical schools the students are introduced to the 
clinical subjects in the second year, and the third and fourth years are devoted 
almost entirely to clinical work in the ho.spital and the outpatient department. 
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experience in observinf;^ the initienl. in labor, niul accuracy of recording observa- 
tions, arc most do.sirablo. IvTur.Kcs’ records as a whole were fairly good, but in many 
instances could bo improved in the details mentioned. 

It was noted in the survey that many institutions found it most diillcult to ob- 
tain postgraduate training for their nur.«c.s to fit them for executive positions. 
There appear.s to be a general lack of good postgraduate training opportunities for 
those desirous of further advancement- and wishing to prepare themselves for ad- 
ministrative position. Very few hospitals offer well-organized, desirable courses in 
this regard. ^lore postgraduate courses of a desirable standard are greatly needed. 

During the survey certain other observations were made and certain conclusions 
arrived at. These were as follows; 

FcJi'ic ^teosfurements . — The practice of carefully measuring obstetric patients 
prior to the eighth month, or even at any time, appears to bo sadly neglected. Ec- 
gardless of the merits or demerits of pelvimetry, it .‘•hould not be neglected and, 
when properly done, may result in lessening the ever-increasing amount of operative 
obstetrics as noted in recent years. The members of the medical profession who 
practice obstetrics arc in great measure negligent about this important phase of 
diagnosis as to the relation between the size of the child and the pelvic outlet. A 
more effective enforcement of the rule that all obstetric patients should be measured, 
would do much to improve obstetric resnlts, particularly in cases of contracted pelves. 

Incidence of Ccsarcon Section . — An incomplete analysis of the hospitals under 
survey indicated the following results: 


All Hospitals Considered 

Total Number Cesarean Sections 

Percentage 


l()S,0u2 deliveries 
0,*blO 


Approved Hospitals Considered 
Total Number Cesarean Sections 
Percentage 


159,887 deliveries 
5,027 
3 


Nonapproved Hospitals Considered 
Total Number Cesarean Sections 
Percentage 


8,105 deliveries 
418 
5 


The lack of recorded indications before cesarean section was noted in a large per- 
centage of cases. Not infrequently consultations were lacking. In this tabulation, 
it was interesting to note the wide variation in the incidence of cesarean sections in 
individual hospitals, this varying from zero to 19 per cent. Better control of this 
phase of obstetric work is indicated. 

Medical Care of the Newhorn . — A study was made as to who took care of the 
baby after birth and the following was noted : 


Obstetrician 

1GG5 

Pediatrician 

207 

Obstetrician and Pediatrician 

32 

Ward Service 

34 


It is quite evident there is no uniform method of caring for the infant or newborn, 
but this varies considerably. There does appear to be a distinct tendenej' in the 
larger and better organized obstetric clinics or departments to put the newborn 
on the pediatric service, but this is not yet universal by any means. 
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colleges in the United States teaching obstetrics have such combined departments of 
gynecology and obstetrics, in manj' instances this combination is entirely artificial 
and apparently is merely' a paper set-up in response to a popular trend. 

The didactic teaching is begun in the second year in 29 of the colleges. Most of 
the colleges devote an adequate amount of time to the didactic teaching, and a 
number, what would appear to be an unwarrantedly large amount of time. 

All of the colleges offer their students some experience in prenatal examinations 
and prenatal care. In too many instances this aspect of the teaching is entirely’ in- 
adequate, unsy’stematic, and haphazard. The number of i)renatal clinics attended 
by students varies from two to thirty’ or more. In some colleges students have their 
prenatal clinic experience after they have had their experience in deliveries. 

The number of deliveries observed by’ students varies from 2 to 100. All too 
frequently’ these involve students in large groups observing deliveries in the ho.spi- 
tal amphitheatre. 

The number of actual deliveries by’ students varies from none up to 50 or more. 
In 16 of the schools the .students have le.ss than 5 deliveries each. In 34 colleges 
each student has at least one delivery in the teaching hospital. The complete avail- 
ability of an adequate amount of clinical material under conditions which permit a 
high standard of training and experience for undergraduates and internes is ap- 
parently’ becoming a very serious problem in connection with the teaching of ob- 
stetrics. 

Forty’-five colleges have home delivery services available for student training. 
Sixteen of these provide no regular supervision of student deliveries. In 10 col- 
leges students are supervised by an interne and in 13 by a resident. Only C colleges 
offer regular supervision of student deliveries in the home by’ a member of the de- 
partmental staff above the rank of resident. 

Most of the colleges are largely dependent upon home deliveries for the actual 
experience of the students in delivery’ technic. There is occurring a marked decrease 
in the number of deliveries in the home. Statistics indicate an increase of ap- 
proximately' 70,000 births in the hospitals of the United States during 1936 as 
compared with 1935. In many’ localities practicing physicians are being paid from 
government funds for the delivery’ of the indigent in their homes. Several of the 
colleges reported that their teaching home delivery’ services had been prac- 
tically wiped out by’ the initiation of such programs. 

Fifteen colleges have no required supervised hospital clerkships in obstetrics, 
involving the assignment of cases to be followed through labor. 

Although questionnaire data indicated otherwise, only 22 colleges reported sys- 
tematic manikin practice by the students. I found a great divergence of opinion 
on the part of the professors of obstetrics as to the value of manikin practice. 
Some feel that it is an essential and very valuable feature of tlie undergraduate 
course while a few feel that it is practically worthless. 

I w’ill now endeavor to outline briefly’ my’ personal reactions to the teaching of 
obstetrics in this country. 

Obstetrics is but one element in what should be a well-coordinated curriculum. 
Much of the knowledge and training essential to obstetrics is taught in the depart- 
ments of anatomy, physiology, bacteriology', pathology’, medicine, and surgery. Train- 
ing in proper methods of work and the development of the scientific viewpoint must 
be a part and parcel of every course given in the school. 

My own feeling is tlrat the number of didactic hours devoted to obstetrics mat- 
ters little so long as tliere is adequate time to cover the essentials systematically. 
Mv chief interest is in tlie competence, interest, and vieu-point of the teacher to whom 
the«e hours are assigned. All too frequently the book is “cut'’ and parceled out 
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There is no longer an efTorl to cover fully all subjects in didactic exercises. 
Emphasis is rather placed on a thorough understanding of the princiides of the 
fundamental sciences in their relations to clinical medicine, the development of 
various technics in the examination of patients, tlic aetjuiring of proper methods of 
work, the development of the scientific viewpoint, and the following of the progress 
of disease together with a study of the efl'ects of certain therapeutic procedures. 
Increasing emphasis is being placed upon the ])revontlvc and the social and com- 
munitj' aspects of medicine. 

The fundamental nature and the incompleteness of the undergraduate course as 
far as preparation for the practice of medicine is concerned are fully recognized by 
both medical faculties and graduates. Although required by but few medical col- 
leges and only a few state licensing boards, more than 00 per cent of all graduates 
of the medical colleges of this country are serving intcrne.ships after graduation and 
before beginning practice. Thus, practically all graduates acquire considerable 
clinical experience beyond the formal medical cour.=c. This situation emphasizes 
the importance of the interneship as an integral part of medical education. 

The objectives to be attained in connection with the undergraduate teaching of 
obstetrics will depend upon the subsequent experience a student is to have before 
beginning practice and the responsibilities which will bo his as a practitioner. Cer- 
tainly every graduate before beginning the general practice of medicine should have 
adequate knowledge and training in preconceptional, prenatal, delivery, and post- 
partum care to justify him in assuming the responsibilities involved in ordinary 
safe obstetric care. This should be one of the ultimate objectives and responsi- 
bilities of those responsible for medical education. 

Although as previously stated more than 99 per cent of our graduates serve in- 
terneships before beginning practice, only 78 per cent serve general or rotating in- 
torneships, the remainder serving in specialized or so-called “mixed” interneships. 
Many of this latter group have no obstetric training whatever in eonnection with 
their interneships. 

Eecent studies indicate that practically one-tenth of the graduates entering upon 
the general practice of medicine have served such straight or mixed interneships 
and have had no other graduate training before entering practice. 

Let us add to this picture the fact that more than 25 per cent of all the gradu- 
ates of the medical colleges in this country are today locating in communities of less 
than 5,000 population and an additional G per cent are locating in communities of 
from 5,000 to 10,000 population. 

Eegardless of the feeling which any group may have in regard to the practice of 
obstetrics being a specialty, these data give us some idea as to the usual interne- 
ship training in obstetrics and the responsibilities graduates are called upon to as- 
sume as they enter upon the practice of medicine. 

It is also on the basis of such data that the medical colleges must recognize their 
objectives and responsibilities in the teaching of obstetrics. 

I will now discuss briefly the present status of obstetric teaching in the medical 
colleges of this country as observed in connection with my visits to the colleges as 
a part of the recently completed survey of medical education. 

At the very beginning of the survey it was recognized that it would be impossible 
to analyze and evaluate accurately all of the details of the various elements of the 
undergraduate curriculum. However, certain fundamental facts could bo definitely 
determined, and in general it was possible to formulate a fairly clear picture of 
the courses being offered. 

During recent years there has been considerable discussion in regard to com- 
bining gynecologj' and obstetrics in a single department. Although 38 of the 67 
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Selected Abstracts 


Complications of Pregnancy With Disease 

Brindeau, Kowilsky, E.., and Kowllsky, S.: Pulmonary Tuberculosis in the 

Pregnant Woman, Piesse med. 93: ISGo, 1935. 

The obstetrician should be guided by the findings and conclusions of the tubercu- 
losis specialist upon whom rests the major burden of the responsibility for the care 
of the tuberculous pregnant •woman. 

In evaluating the physical status of the patient they greatly stress a biologic 
reaction or tendency which they define as the “intensity of the casifying process." 
According to the latter there are four types: (1) Acute, (2) subacute, (3) chronic 
fibroulcerative, and (4) discrete fibroulcerative. 

1. The acute forms with rapid evolution, high fevers and marked caseous tendency 
are hopeless from the standpoint of medical or obstetric therapeutics (collapse therapy 
or abortion). 

2. For the other forms, artificial pneumothorax, uni- or bilateral, or therapeutic 
abortion, or a judicious combination of both procedures may be indicated. 

3. Pregnancy exerts, during the first three months and especially in the post- 
partum period, a definite, aggravating influence upon the evolution of the tuberculous 
process. This effect of exacerbation is noted also in extrapulmonary tuberculous 
lesions, and even in nontuberculous infections. 

Arnold Goldberger. 


Frisch, A. V.: Pulmonary Tuberculosis and Pregnancy, Wien. klin. Wchnschr. 42: 
1287, 1936. 


That pulmonary tuberculosis may occasionally be unfavorably influenced by preg- 
nancy is well kno'sra. Whether it always justifies interruption of pregnancy is ques- 
tionable. In the milder, more benign cases of pulmonary tuberculosis, termination 
of pregnancy is not necessary. In the more severe types such as the dense fibrous 
diffuse tuberculosis, interruption of pregnancy may be recommended especial!} 
where there is hemoptysis, fever and tubercle bacilli in the .sputum. In a follou-up 
of 100 cases of pregnancy complicated with tuberculosis, not one case of tuberculosis 
was unfavorably influenced by the pregnancy. In a severe case the patient went to 
term but died later of tuberculosis. The author recommends collapse therapy also 


during pregnancy. 


W. B. Serbin. 


Peters and Davenport: Pregnancy and Parturition During the Course of Bilateral 
Artificial Pneumothorax, Am. Rev. Tuberc. 35: 71, 1937. 

The writers present a comprehensive review of pneumothorax therapy done on 
pregnant women. The coincidence of bilateral artificial pneumothorax obviously is o 
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to a large group of young instructors, each to cover his section as best he may. 
Frequently there seems to be a tendency for these young teachers to emphasize the 
teaching of operative obstetrics, as they find it more interesting in connection with 
their own individual development as obstetricians. 

One of the main objectives of the didactic hours should be to point out and 
clarify the essentials without which a student cannot hope to have a clear under- 
standing of the subject. They niiisf also servo as a stimulus for furtlier independent 
study by the student. And may I emphasize at this i)oint the importance of 
'^tuning” the curriculum in any particular college to its ar’crage student. There 
is little to worry about in connection with the outstanding student. 

Obstetric examinations, including abdominal palpation and external and internal 
pelvimetry, are frequently taught in a haphazard manner while the teaching of the 
rest of physical diagnosis is highly systematized. There are more definite and 
usually more satisfactory opportunities for teaching obstetric examinations than 
there are for teaching many of the other aspects of physical diagnosis. Further- 
more, as a graduate enters practice there frecpiently will be much more at stake 
in connec.tiojv with the making of an obstetric examination. 

With the disagreement among obstetricians in regard to the value of manikin prac- 
tice, 1 will not disclose my reatdion to it further than to state that I believe that 
one of its functions .should be to impre.ss upon the student the difficulties of op- 
erative obstetrics rather than to teach operative obstetrics. 

During the course of the survey 1 develoi)ed some very strong reactions to the 
delivery experience olTcred medical students. C»ranting the serious .shortage of avail- 
able clinical cases merely emphasizes the importance of using to the bc.st possible 
advantage the cases which arc available for teacliing both in the hospital and in 
the home. This suggests that each student delivery shotild be supervised by a com- 
petent teacher. One such delivery surely means more to the average student than 
a dozen unsupervised deliveries. 

To me it appears tluit, granting the required minimum of course content, it is 
much more important how well the subject is taught than how much it i.s taught. 

Few school.s can hope to give their average undergraduate training and ex- 
perience in the handling of the various complications of labor but all can teach him 
the importance of their early recognition so that the services of a .specialist can bo 
secured. 

Every college .should impress upon its students that no graduate ha.s the right 
to enter general practice until he is competent to manage a normal obstetric case 
and competent to recognize the abnormal in connection with which he will need ex- 
perienced assistance. 

Personally I have little confidence in detailed requirements for a certain amount 
of graduate experience in obstetrics set up by stale boards of licensure, serving in 
any material way to improve the practice of obstetrics. 

The development of a proper viewpoint on the part of medical college graduates 
and the creation of a public demand for safe maternity care will accompish much 
more than any legal requirements. 

As far as the medical curriculum is concerned the four essentials to a satisfactory 
undergraduate course in obstetrics are ample facilities, a reasonable allotment of 
time, capable teachers, and the maintenance of high standards by the institution as a 
whole. 
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is used he counsels tlie eniidoyinent of cither sterile water or a 1 to 2 per cent solution 
of argyrol, and deprecates the use of the more irritating silver nitrate or higher con- 
centrations of argyrol. 

Vaccine-therapy has not yielded any demonstrable ciTects. Chemical therapy is 
generally exhibited as intravenous methenamine, or, better, as intravenous niercuro- 
chronie. The former is not employed when cystitis is present, and the latter only in 
doses of 30 mg. during the febrile phases of infection. 

TiioJtAS R. Goetiials. 

Soule, S. D.: Syphilis and Pregnancy, J. Missouri :M. A. 34: 84, 1937. 

Every pregnant woman should have a blood Wassermann taken iit the time of her 
first visit. Intensive anti.syphilitic treatment should.be instituted as soon as a diag- 
nosis of syphilis has been made. Wlien the diagnosis is doubtful, treatment sliould 
be advised as a prophylactic measure. The patient should understand lier condition 
clearly. Her cooperation is absolutely essential to successful completion of an 
efficient and adequate course of therapj'. Treatment consists of weekly arsphenamine 
or neoarsphenamine injections in series of at least ten treatments. The last few 
intravenous injections are overlapped with intramuscular bismuth injections, which 
are then continued for six to ten weeks, followed by a return to arsphenamine. When 
time does not permit an adequate course of treatment, the drug of choice is 
arsphenamine, given at weekly intervals, for the remaining duration of pregnancy. 
Treatment is continuous without rest periods from the time of diagnosis until delivery. 
An intensive follow-up of the newborn should be instituted for at least three months 
and preferably for a year. A centralized unit, Avhere prenatal observation is made at 
the same time that treatment is administered, has proved satisfactory. Attendance 
has been better and the amount of treatment administered per patient has been 
greater. Under this care patients who receive a moderate amount of treatment have 
almost a 95 per cent opportunity of delivering a living normal, nonsyphilitic child. 

J. Tiiornwele Witherspoon*. 

Castallo, M. A., and Rakoff, E. E.: An Analysis of 259 Cases of Ssiphilis Com- 
plicating Pregnancy, Penn. kl. J. 39: 24, 1935. 

Serologically negative pregnant women should always be given antisyphilitic 
therapy when there is a past history suggestive of syphilis such as repeated pre- 
mature deliveries, macerated fetuses, stillbirths, when there has been a previous 
positive Wassermann reaction, when the paternal Wassermann reaction is positive, 
and when previous clinical signs of the disease have been elicited. 

The authors emphasize that every syphilitic mother, irrespective of the amount of 
treatment she has received in the past and regardless of her iihysical condition or the 
status of her present Wassermann reaction, .should receive early and adequate anti- 
syphilitic therapy during each pregnancy to insure the birth of a live, nonsyphilitic 
baby. They agree that the pregnant syphilitic woman tolerates treatment much 
better than the nonpregnant, and that comiilications following treatment are only 
one fifth as frequent as after the treatment of a nonpregnant woman. The dose of 
the drug, however, should be less than that administered to the nonpregnant in- 
dividual. 

The authors found, as is usually the case in a large clinic, that invariably the 
percentage of syphilitic negresses is considerably higher (usually 3 to 5 times) than 
for white women. The negress, however, tolerates sj^ihilis much better, both as to the 
outcome of the pregnancy and clinical relapse, than does the white woman. 
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nitlier rare ocoiirrciico. I’robably not inon; Ilian tlie 3(5 aasc.s (briefly quoted) so far 
bnvo been rojiortorl. A new instance is doscribeil in detail. Among otber conclusions 
the writers mention (be necessity of revi.«ion of prevalent views concerning proper 
procedure when a pregnancy starts in the enur.--e of unilateral or bilateral imeunio- 
thorax. There is no .instification for interruption either of pregnancy or treatment. 
Indeed, often pneumothorax therapy is ehiarly indicated when a phthisical patient 
beconics jirognant or when a pulmonary tuberculosis develops in a jiregnanl woman. 
Instead of thinking first of interruption we must think first of proper treatment of 
the tuberculosis. Of cour.se, pneumothorax at times is entirely inelTectivc but so is 
abortion. 

Hi'oo EiiKi;N'i'j:.s’r. 

Praloran, Luigi: Collapse Therapy in Pregnancy, Clinica ostet, 15: G?,4, lO.'lfi. 

The author thoroughly reviews tlie history of collapse thenipy, citing the first case 
of pulmonary tuberculosis during ])regnancy cured by l^orlanini (3!)10) with the 
pneumothorax treat ment . 

He reports SO cases of pregnant women placed on collapse therapy, treated as 
follows: Unilateral pneumothorax, 50 women; bilateral pneumothorax, 2; phrenec- 
tomy and pneumothorax, 11; phroncctoniy, 34; Jacobaens operation and pneumo- 
thorax, 1; anterolateral thoracoxfiasty, 3; and apical collapse with phrcncctoray, 1. 

Up to date the results are as follows: Improved, G5 to 78.7 per cent; not im- 
proved, 12 to 35 per cent; .stationary, to .'l.S iK>r cent, and dead, 2 to 2.5 per cent. 

The etfcct upon the duration of i)rcgnancy was as follows: Delivered at term, 
72 to 90 per cent; delivered iircniaturoly, 6 to 7.5 per cent; aborted 2 to 2.5 per cent. 

The author concludes that collaj).se thcrax)y is undoubtedly efficacious during 
pregnancy. 

August 3r. Dako. 

Lissack, E,: Pregnancies After Nephrectomy for Tuberculosis, J. Missouri M. A. 
33: 450, 1935. 

In general, tuberculosis of the kidney precludes pregnancy. The author reports 
a patient who was delivered of four living and healthy children after nephrectomy 
for tubercidosi.s. He concludes that nephrectomy is not a contraindication to preg- 
nancy and that patients showing no abnormalities may be allowed to continue preg- 
nancy under close observation. 

J. Tiiornwell Witherspoon-. 

Compan, V.: Influence of Pregnancy on Renal Excretion, Eev. med. de Barcelona 
25: 351, 1936. 

Alterations in renal excretion in pregnancy are due to a variety of causes. Un- 
doubtedly the endocrine changes which cau.se excretion of lutein and prolan in the 
urine have something to do with these alterations, and may eventually be proved to 
have some effect in predisposing to infection. That mechanical changes are important 
is evident, as the increasing development of the uterus causes anatomic alterations in 
the pelvic ureter, and the enlarged uterus it.self may cause sufficient pressure on tho 
ureters at the pelvic brim to obstruct the passage of a catheter above this level. 

In the treatment of pyelitis of pregnancy the author is an exponent of the inlying 
ureteral catheter, which he often leaves in situ for twelve days or more, relying on 
this means to secure adequate drainage of the infected renal pehds. If pelvic lavage 
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restlessness, nausea and .vomiting arc followed usually by delirium, semistupor, and 
finally coma. About one-half of this series had convulsions which became generalized. 

The blood pressure and urinary findings are not altered much initially. Leuco- 
cytosis is frequent. 

The brain lesion is a diapedcsis of red cells around dilated capillaries and is con- 
centrated in the white substance, yet often scattered in the grey matter. The more 
frequent sites are the corpus callosum, caudate and lenticular nuclei, pons and 
medulla. 

The recommendations are: not more than 0.3 gm. of neoansphenamine weekly as 
overdosage is the greatest danger; pregnant women are more susceptible and thus 
must be carefully watched while under treatment; careful observation of anj' of the 
above symptoms coming on about two days after any of the first few injections; and 
large doses of adrenalin if the disease develops and spinal drainage if cerebral edema 
is present. 

H. Cr.o.SE Hesseltixe. 

Dick, W.: Is Transmission to Offspring Possible in a Case of Lymphogranuloma 

Inguinale? Med. klin. 32: 319, 1936. 

Women wdtli the late forms of inguinal lymphogranuloma are often sterile but 
occasionally give birth to mature infants. In the latter case the fate of the off.spring 
is of interest. The author reports two cases. One concerns a woman with a positive 
Prei reaction and rectal stricture, who became pregnant and gave birth to a normally 
developed infant, who had a positive reaction when subjected to a Frei test two weeks 
after birth. Moreover, at five months the test was again positive. The second case 
cited by the author concerns a girl, aged fourteen, the daughter of a woman who had 
died following an attempt to dilate a rectal .stricture, the latter being doubtless the 
result of an inguinal Ij'mphogranuloma. The daughter had complained of rectal 
disturbances for a number of years; Frei's test was positive, indicating that her 
rectal disturbances were due to inguinal lymphogranuloma. In this case three modes 
of transmission were possible: intrauterine infection, infection during the process of 
birth, and infection after birth by contact with the mother. The author points out 
that intrauterine transmission seems likely in view of the fact that in adults the 
Frei test does not become positive until several weeks after the infection and that 
the nursing baby had a positive Frei test two weeks after birth. 

J. P. Greenhill. 

Roxas, Katigbak, and Leyva: Neurologic Disturbances in Pregnancy and Their 

Relation to the Calcium and Phosphorus Balance in the Blood, Philippine Island 

M. A. 16: 535, 1936. 

Seventj^-eight cases were studied clinically with serum analysis for calcium and 
phosphorus. Hj'pocalcemia was found associated with neurologic disturbances in 86.2 
per cent of the cases. The blood range in beriberi was also determined in G pregnant 
and 17 nonpregnant women and this may serve as a differential point. 

The author contends the cases are insufficient in number to merit anything but 
a tentative conclusion. He tried to show a relationship between the neurologic dis- 
turbances and the calcium concentration in the blood. The condition is frequently 
met with in the dispensary class. The relation of beriberi merits further study in 
mew of its di.«astrous effect on the mother. 

C. O. Maland. 
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In the authors’ scries of 250 cases, nooarsplinnaminc was administered to 120, 
acetylarsan to 57, 8 were treated by private physieians while 05 patients received no 
treatment at all. Twelve patients received combined therapy. 

Among the 05 untreated syphilitic patients there were 20 per cent stillbirths and 
10.8 per cent miscarriages, whereas in SO patients receiving G or more treatments 
tlicre were 2.5 per cent stillbirths and no miscarriages. In :17 patients in whom 
treatment was started before the sixth month there were no stillbirths and 5.4 per 
cent miscarriages. The results for the entire group of syphilitic pregnant women, 
treated and untreated, showed S.!’. per cent stillbirths and .'>.5 per cent miscarriages. 

The authors’ statistics further showed that l.'t.l per cent of the patients with a 
positive IVassermann reaction who received no treatment and had live births, lost their 
babies before discharge from the hospital. Among the group of patients who had 
treatment prior to the sixth month of pregnancy, only 2.0 per cent of the babies died 
before the mothers left the hospital. 

In the 259 cases reviewed there was one maternal death from septicemia following 
cesarean section. There were no deaths attributable to the anti.syphilitic treatment. 
There were, however, three cases of clinically evident complications directly at- 
tributable to the treatment. Two of the patients presented an arsenical hepatitis, 
while the third developed an arsenical dermatitis. All responded well to treatment. 
In nddition to these there were occasional cases in which the patients experienced 
temporary gastrointestinal disturbances, syncope, and nitritoid reactions. 

It is concluded that the pregnant woman tolerates antisyphilitic treatment well, 
and the results for both tlie mother and her unborn child justify its practice. 

.T. P. Greexhiij.. 

Woods, E. B.; Complications of the Treatment of Syphilis in Pregnancy. Eeport 

of Three Cases of Arsenical Encephalitis Complicating Such Treatment, .1. :^^ed. 

A. Georgia 25: 23, 1930. 

Woods calls attention to the possible complications in the treatment of .sj’philis in 
pregnancy. Emphasis is placed upon the possible confusion of eclampsia and 
arsenical encephalitis. Careful watching and daily contact with these patients is 
necessary in order that prodromal sjTnptoms and minor complications which indicate 
sensitivity may be recognized, for the early recognition of those with cessation of 
antisj'philitic treatment is the onlj' otTeetive therapy in such complications. Even 
though there is some danger of reaction from the medicaments used, the overwhelming 
benefit derived in the majority of pregnant women, together with the responsibility 
to the unborn child, leaves to the conscientious medical practitioner no choice. 

J. P. Greeniiill. 

Cormia, Prank E.: Hemorrhagic Encephalitis From Neoarsphenamine in Preg- 
nancy, Canad. M. A. ,T. 35; 610, 1936. 

The author reports a fatal hemorrhagic encephalitis occurring in a pregnant 
patient from neoarsphenamine and then reviews the 135 reported cases. There are 
34 known pregnant patients for the review. In general the reaction comes on within 
five to seven days after 2 or 3 injections of 0.45 gm. of neoarsphenamine (or 
equivalent). It appears that the incidence runs parallel with the time of larger 
dosages. The use of heavj- metals seems to have little influence. The common 
prodromal symptoms of fever, headache or generalized body pains, dizziness, 
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The greatest number of mental derangements occurred in primiparas. In these 
the chances of recovery arc more favorable than when present in tlie second or third 
pregnancy. In addition to tlie cliildbearing as a cause of the breakdown, a number 
of other factors were found present Avhich appeared to play a part in the development 
of the psychosis. 

P. L. Adaik ani> S. a. Peakl. 

Wong, Amos: A Case of Insomnia in Pregnancy, Chinese M. J. 49: 1146, 1935. 

Insomnia in pregnancy is a very common condition. When it reduces a woman’s 
sleep to one to two hours evciy night for a period of six to seven months, it becomes 
a rarity. 

The common causes of insomnia, such as faulty habits of hygiene, acute and 
chronic disorders, were not present in tliis particular case. As to tlie cause of her 
insomnia, it was the author’s impression that it was of psychic origin. The patient 
was not suffering physically from insomnia as indicated by the steady gain in weight 
and the satisfactory growth of the fetus. She came through tlie pregnancy and labor 
in good condition. 

C. O. Maeand. 

Raimann, E.: Therapeutic Interruption of Pregnancy in Nervous and Mental 

Diseases, Wien, Idin. Wchnschr. 50: 166, 1937. 

Because of the legal difficulties involved, and because there is no single disease 
for which interruption of pregnancy may be recommended without reserve, the disease 
and the patient as well as the social status and economic circumstances must all be 
taken into account. Of the diseases considered, viz.: Basedow’s disease, status 
epilepticus, tabes, multiide sclerosis, and the psychoses schizophrenia, melancholia, 
and such a neurologic lesion as inoperable brain tumor, other factors such as duration 
of pregnancy and the ultimate effect on mother and child must also be considered. 
The psychiatrist and the gynecologist must work together. In many cases under 
combined management the patient may carry her pregnancy to term with appropriate 
mental treatment. All cases are treated on their relative merits and the dangers in 
each case should be carefully evaluated. 

W. B. Serbin. 


Silva, Camillo: Acute Appendicitis Complicating Pregnancy and the Puerperium, 
Ann. di ostet. e. ginec. 15: 1475, 1936. 

The author reports 27 cases of acute appendicitis during pregnancy and the 
puerperium and emphasizes the high mortality and difficulty of differential diagnosis. 
He states that pregnancy was interrupted in 36 per cent of the cases and the fetal 
mortality was 24 per cent. 

The author claims that the therapy in acute appendicitis during pregnancy is ex- 
clusively surgical and occasionally cesarean section is necessary. 

A. Daro. 

Norton, James P., and Connell, John N.: Appendicitis Complicating Pregnancy 
and Labor, Am. J. Surg. 32: 325, 1936. 

Acute appendicitis with peritonitis complicating labor, should be managed sur- 
gically as it is at any other time, and the labor allowed to continue with delivery 
through the birth canal, in the absence of an indication requiring a different ob- 
stetric procedure. 


J. Tjiokxiveee WiTJiER,sroox. 
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Stlihlcr, Fritz: B,-HM)ovitaininosis in Pregnancy, I^Iiinclicii. inctl. 'Wchnsclir. 81; 

3:27, ,15137. 

StUhler reviews J") patients of polyneuritis in jnegnaney in wlunn lie used vitamin 
Bj (Betaxin) with marked success, giving 4 to u injections o£ 2 c.c. each every two 
to four days. He adds that, it is also important to use a cod liver oil preparation 
with the vitamin B, treatment a.s the results upiiear to ho (piickor and more lasting. 

C. E. Pl'.OSIlKK. 

Tlieohald, Cl. W.: Neuritis in Pregnancy Successfully Treated Witli Vitamin B„ 

Lancet 1; S3-1, lUoti. 

Five pregnant patients with symptoms or evidence of neuritis were sviccessfully 
treated witli vitamin B, concentrate. Brief report is made of each case. Although 
not all of the limlings in patients dying from vitamin B, deficiency can he ex- 
plained directly by its ah.senc.e, those changes may result from general disturbance 
in metabolism produced by this single deficiency. 

The author feels that there is partial evidence supporting his dietetic deficiency 
hypothesis of the toxemias of pregnancy. lie suggest.s the name “atelositetic neuritis 
of pregnancy. ' ’ 

Four of these five patients had all symptoms relieved by this diet. 

H. Ctosr. llKssKi/nN'E. 


Ferrigno, P.: A Case of Purulent Meningitis During Pregnancy, Clinicu ostet. 15; 

1550, 1930. 

The author presents a ctise of purulent meningitis caused by the meningococcus 
of Weichselbaum. Although the patient was a full term pregnant woman suffering 
with a chronic xmrulent otitis media, she recovered without surgical intervention 
upon the ear. 

August F. Daro. 

Harris, J. S.: Mental Disorder Associated Witli Child-Bearing, Brit. M. J. 1; 

835, 1930. 

Though it has long been recognized that no special form of menial disorder is 
associated with childbearing, various forms of mental disorder arc encountered. 

The author presents a discussion of three main grouxis as seen in 45 cases of 
mental disease associated with pregnancy. The manic depressive group consisted 
of two cases, a primijiara and a inuUipara. Recovery ensued in from three to four 
months. The onset in both was postpartum and sudden. A delirious (acute con- 
fusional) group comprised S patients, of whom C recovered. A toxic focus was 
definite in one case. This group shows two types, a toxic and nontoxic. The onset 
may be sudden or gradual in the postpartum period. The schizophrenic group com- 
prised 14 patients of whom 7 recovered. Time of onset of the derangement in 5 
cases was during pregnancy, from the fourth to the eighth month. In a few the 
condition followed abortion, and in the remainder it occurred in the postpartum 
period, anywhere from one week to eight months after delivery. Periods of dis- 
ability and recovery are discussed. 

The mode of onset was definitely sudden in 15 cases, of whom 12 recovered, and 
gradual in 20 of whom 15 recovered. 

The average duration of the psychosis was ten months in the 2G recoveries. The 
depressive types took a longer time to recover. 
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The patient delivered at the eighth month without difficulty. On the seventh 
postpartum day an abdominal cystotomy w’as performed when the foreign body, the 
slippery elm, was removed from the urethra and bladder. The patient had a satisfac- 
tory convalescence but a subsequent intravenous pyelogram showed marked pyelectasis 
of both kidneys and a small bladder having a grossly irregular outline. 

H. Close Hesseltine. 

Tumor, G. Grey: Labour Complicated by Thrombosis of the Mesentery, Lancet 1: 

802, 1937. 

Ordinarily abdominal emergency operations are rare during pregnancy and are 
usually limited to those for the treatment of appendicitis, gallstones and torsion of 
pedunculated tumor. The author reports a case of resection of a portion of the small 
intestine done for a mesenteric thrombosis. The patient bad previously had a perforat- 
ing gastric ulcer repaired. A few years later during labor the patient presented evi- 
dence of intraabdorainal hemorrhage. The uterus was emptied by cesarean section, 
after which the injured bowel was resected. Convalescence was stormy for several 
days. The patient had a miscarriage about one year later but no other pregnancies. 
No other complications developed during the next twenty-four years. 

H. Close Hesseltine. 

Yule, E.: Spontaneous Rupture of a Pregnant Uterus and Subsequent Atrophy 

of Pibroids, Brit. M. J. 1: 582, 1936. 

The author had the rare opportunity to observe the presence of multiple libro- 
myomas during laparotomy for rupture of a pregnant uterus, and to confirm their 
subsequent atrophy at an operation for appendectomy a year later. Clinical notes 
on the case and the findings at operation are given. The treatment was cesarean 
section and repair of the rent in the uterus. The atrophy of the fibroids apparently 
occurred in the absence of any appreciable symptoms of an approaching menopause. 

F. L. Adaik and S. a. Pearl. 

Didier, Robert: The Enucleation of Large Fibroid Tumors During Pregnancy, 

Gynec. et obst. 34: 363, 1936. 

Altho many uterine fibroids permit the uninterrupted progression of pregnancy, 
certain of these tumors by virtue of their size or location will necessarily interfere 
with pregnancy at some stage. 

Five cases are reported in which large uterine fibroids complicating gestation 
were removed- by enucleation with no detrimental effect upon the pregnancy and 
with subsequent delivery of living babies. Four were at term, one at seven months. 
T’he smallest tumor weighed 600 gm., and the heaviest 3000 gm. 

The author advises operation between the third and fifth month when the uterine 
wall is thick and enucleation is easily performed. Earlier, there is risk of abortion; 
later, the operation is more difficult. The uterine cavity must not be opened. 

Arnold Goldberger. 

Siegmund, H.: Myoma Operations During Pregnancy With the Aid of Corpus 

Luteum Hormone Therapy, Wien. klin. Wchnschr. 49: 1193, 1936. 

Myomas may easily but not always disturb the course of pregnancy. Tlie effect 
is determined by the type of fibroid and its location in the uterus. Depending upon 



abstracts 


553 


EecT) and Irnnann-Welmmg; Appendicitis and Pregnancy, Bull. Soc. d’oBst. ct 

dc gyiu'c. 25: 332. 103G. 

Among 17,255 confmemont cnse,«, nppcndicilis occurred 22 time?, an incidence of 
1.27 per cent. According to the authors pregnancy doo.s not predispose lo appendi- 
citis but, it doe.s Bivor recurrence of attacks, especially during the first few inonth.s. 
Acute appendicitis results in a certain percentage of abortions, deaths of infants 
:ind preinaturo labors. Because pregnancy has a tendency to produce rccurrcncc.s of 
a])pendicitis the authors advise the prophylactic removal of the appendix before 
marriage in all young women who have had a definite attack. If operation is neces- 
sary before the fifth month of pregnancy, a McBurney incision may be made. During 
the last four months a median incision is jircferable. If the api)cndix can easily be 
removed, the ])regnancy should not be disturbed but antispasmodics given after op- 
eration. If, however, the appendix is inaccessible, if there are adhesions, perforation, 
or gangrene with a localized peritoneal reaction, a cesarean section should first be 
performed and then the ap])endcctomy. If drainage is necessary an extra incision 
should be made for this. If there is generalized peritonitis it is preferable to perform 
a subtotal hy.stcroctomy after a cesarean section and then remove the appendix. 
Vaginal drainage should then be instituted. In all cases of peritonitis antigangrenous 
and anticolitis serotherapy should be administered both in the abdominal cavity and 
by intramusevdar injections after operation. 

J. P. GnEENinix. 


Burnett, E. C., and McMenemey, W. H.: Eupture of the Normal Spleen in Preg- 
nancy, Brit. :M. ,T. 1: 1122, 1035. 

Eupture of the spleen is a rare complication of pregnancy, Tiiore were only 15 
cases reported in the literature up to 10.30. In some the spleen is abnormal and 
direct trauma is a major factor. 

In tbe present case the organ was normal and the trauma slight. The patient, 
aged forty-three, gravida xvi, W!is in the thirty-eighth week of pregnanev'. She was 
healthy and had had no complications with previous labors. All 15 children were 
alive and well. She leaned back in bed to switch out the light above and behind 
her. On reaching out with her left hand, she was seized with a pain under the left 
costal margin and was unable to resume her original position for some time. Tlic 
pain persisted all night. She vomited once. At C a.m. her temperature was 09°, 
pulse 80. There was pain and tenderness in left costal margin. Pulse to.sc gradually 
to 132, and .she grew weak. The pain persisted vaguely in both flanks. Her abdomen 
was tense, heart and lungs negative. The fundus was at the xiphisternum and the 
uterine wall was felt contracting regularly. She was not in labor. 

The fetus was in O.L.A., head not yet engaged. The fetal heart was not heard, 
and the patient said she hud felt no movements since onset of pain. There was 
diffuse tenderness in both flanks and dullness in left flank, but no pain in left 
shoulder. The external os was closed. Immediate laparotomy revealed free blood in 
the abdominal cavity coming from a ruptured spleen. Splenectomy was done after 
cesarean section due to advanced stage of pregnancy. Except for congestion no 
pathologic feature was present in the spleen. 

E. L. Adair and S. A. Peard. 

Pamcombe, E.: Poreign Body in the Bladder Associated With Pregnancy, Lancet 

2: 825, 1935. 

The patient had attempted to induce an abortion by using slippery elm in the 
third month of pregnancy. It was inserted and she thought absorbed. Because of 
urinary incontinence and dysuria an examination was made at the seventh month 
when a mass was found in the base of the bladder. 
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American Association of Obstetricians, Gynecologists and 
Abdominal Surgeons 

Rules governing tlie award of “The Foundation Prize” of the Ameri- 
can Association of Obstetricians, Gynecologists and Abdominal Surgeons. 

1. “The award which shall be Icnown as ‘The Foundation Prize’ shall 
consist of $500.00. 

2. “Eligible contestants shall include only (a) internes, residents, or 
graduate students in Obstetrics, Gynaecology or Abdominal Surgery, and 
(b) physicians (with an j\I.D. degree) who are actively practicing or 
teaching Obstetrics, Gynecology or Abdominal Surgery. 

3. “Manuscripts must be presented under a nom-de-plume, which shall 
in no way indicate the author’s identity, to the Secretary of the Associa- 
tion together with a sealed envelope bearing the nom-de-plume and con- 
taining a card shov'ing the name and address of the contestant. 

4. “Manuscripts must be limited to 5,000 words, and must be type- 
m'itten in double-spacing on one side of the sheet. Ample margins should 
be provided. Illustrations should be limited to .such as are required for 
a clear exposition of the thesis. 

5. “The successful thesis shall become the property of the Association, 
but this provision shall in no way interfere Avith publication of the com- 
munication in the Journal of the Author’s choice. Unsuccessful con- 
tributions Avill be returned promptly to their authors. 

6. “All manuscripts entered in a given year must be in the hands of 
the Secretary before Jtme 1. 

7. “The aAvard Avill be made at the Annual Meeting of the Associa- 
tion, at Avhich time the successful contestant must appear in person to 
present his contribution as a part of the regralar scientific program, in 
conformity with the rules of the Association. The successful contestant 
must meet all expenses incident to this presentation. 

8. “The President of the Association shall annually’’ appoint a Com- 
mittee on AAvard, which, under its owm regulations shall determine the 
successful contestant and shall inform the Secretary of his name and 
address at least two weeks before the annual meeting.” 

Jas. R. Bloss, M.D., Secretary. 

418 Eleventh Street, 

Huntington, “W. Va. 
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the location of tiio fibroid and its cfi'cct on (lie prcjjnancv, Mic latter may either be 
conservatively carried to term with little or no treatment or operative treatment may 
become necessary. This may consist of a myomectomy preserving the pregnancy 
while in some cases, the entire uterus must be removed. The author reports two cases 
tre.atcd by con.sorvativc myomectomic.s and then jiregnancies being fortified with 
corpus luteum hormone. Bolli patients wore at term delivered of living healthy 
babies. 

W. B. SKRniN. 


DaLeas, P.: Malaria and Pregnancy, Bev. frnng, do gynec. et d'obst. 31: 232, 

3936. 

The author has had an extensive experience in Indo-Cliina treating pregnant women 
who had malaria. His experience is based upon S,000 deliveries. He found that 
iiunlaria affects pregnancy .-just as any other acute and chronic infectious disease. 
Because malaria atTocts the liver and kidneys, complications of these organs fre- 
quently arise. On the other hand, pregnancy occurring in a woman once infected 
with innhiria may suddenly produce a lighting up of the old infection. Frequently 
the child is infected in utero. This often results in interruption of pregnancy. 
Tiic children who arc born only slightly infected have a good prognosis. 

J, P, Greeniiim,. 

Ghose, Sudhangsu Kumar: Malaria as a Complication in Pregnancy, Calcutta 

J. 30: 541, 1936. 

The author reports a case of malaria complicating an eight-month pregnancy and 
terminating in the death of mother and fetu.s. The clinical course closely simulated 
acute yellow atrophy of the liver. Tlie salient points to be learned from this fatality 
are as ^ollo^Ys: (1) that the presence of intense vomiting and jaundice led to a 
diagnosis of toxemia rather than malaria; (2) the importance of blood c-xamination 
in fever cases. This life could have been saved by an earlier detection of the malaria 
parasite in the blood and antimalarial therapy. (3) In spite of a heavy infection of 
the maternal blood, no malaria parasites could be found in the cord blood or in the 
heart of the dead fetus. 

F. L. Adaiu and S. a. Pearl. 

Morra, Giuseppe: Nicotine Intoxication and Pregnancy, Ginecologia (Torino) 9: 

996, 1935. 

After reviewing the literature, the author discusses the pharmacology and tox- 
icology of nicotine. 

Prom his personal research on the chronic experimental nicotine intoxication 
during gestation he fornas the following conclusions: (1) Nicotine experimentally 
introduced into the maternal organism can pass through the placental barrier, and 
can be detected in the fetal tissue by biologic methods. (2) The course of pregnancy 
is influenced relatively little in the rabbits subjected to chronic nicotine poisoning. 
Moreover, prematurity of birth was observed in the poisoned animals. 


August F. Daro. 
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American Board of Obstetrics and Gynecology 

The general oral, clinical and pathological examinations for all can- 
didates (Groups A and B) Avill he condneted by the entire Board, meet- 
ing in San Francisco, California, on June 13 and 14, 1938, immediately 
prior to the meeting of the American jMedical Association. 

Application for admission to the June, 1938, Group A examinations 
must be on an official application form and filed in the Secretary’s Office 
before April 1, 1938. 

The annual informal Dinner and General iileeting of the Board will 
be held at the Palace Hotel, San Francisco, on Wednesday evening, 
June 15, 1938, at seven o’clock. Dr. William D. Cutter, Secretary of the 
Council on IMcdical Education and Hospitals of the American Medical 
Association, will be the guest speaker, and the Diplomatcs certified at 
the preceding days’ examinations will be introduced individually. All 
Diplomatcs arc invited to attend the dinner meeting, and to bring as 
guests tbeir wives and any per.sons interested in the work of the Board. 

For further information and application blanks, address Dr. Paul 
Titus, Secretary, 1015 Highland Building, Pittsburgh (6), Pennsylvania. 


International Congress for Obstetrics and Gynecology 

The International Congress for Obstetrics and Gynecology Avill con- 
vene at Amsterdam, Holland, from jMay 4 to 8, 1938. The program of 
the proceedings was published in the January issue of this Journal. 
For further information about travel arrangements, hotel reservations, 
etc., apply to Messrs. Thos. Cook & Son, 587 Fifth Avenue, New York 
City. 


Erratum 

In a paper entitled “A Combined Operation for Complete Hysterectomy,” by 
S. H. Geist, published in the June, 1937, issue of this Journal (p. 1081), I inad- 
vertently omitted a reference to the effect that a similar procedure was described 
in Dbderlein and Kroenig’s Operative Gynecology (Fifth Edition, Thieme, Leipzig, 
1924, p. 554). A combined operation was referred to in which, after liberating the 
cervix, the uterus was removed from above. The method was discontinued, liowever, 
with the advent of the Trendelenburg posture. 


S. H. Gki.st. 
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largely acute and transient. I believe that such conditions are seldom, 
if ever, the causative factor in recurrent abortions. 

In considering defective germ plasm, Streeter says, “It must be 
understood that defective germ plasm is described on the basis of be- 
havior rather than microscopic appearance. If the building mate- 
rials are good, then the egg is good. In such cases endocrine influences 
should not be powerful enough to disturb normal deyelopment. ” Ke- 
garding the last sentence, the work of many investigators proves that 
such is not tlie case in experimental animals, and it seems unreasonable 
to believe that tiie human being is an exception. The many reported 
successes of treatment on endocrine bases in such cases seem to indicate 
that endocrine factors are powerful enough to disturb normal develop- 
ment of the human fertilized egg. 

MaU states that of human abortion ova dating from the first month, 
he found only a fifth normal. There is no reason to disbelieve that de- 
fects do occur in the germ cells which are inherent in them, and which 
give rise to faulty jn’oduets of conception which of tliemselves die and 
are aborted. There may be other abnormalities of the germ cells and 
later the embryo, of chemieobiologic nature, wliieh are not demon- 
strable microscopicallj^, but which may be sufficient to prevent continued 
development. In such cases, endocrine factors probably play a para- 
mount role. 

In the female there is a structure which mirrors accurately the hor- 
mone factors which are responsible for its cyclic histologic appearance, 
viz., the endometrium. Especially can the story of these factors be read 
in the immediate premenstrual endometrium. Varying types and de- 
grees of sex hormone imbalance in the female are reflected in varying 
types and degrees of departure from normal of this structure. The 
hormones which are responsible for the type of endometrium jiresent 
are elaborated bj^ the same organ, and more particularly the same 
structure in it, viz., the follicle and resultant corpus luteum, which 
produces the OAuun. These in turn are dependent upon certain sex 
hormones of the anterior hj^iophysis. 

Normal conception and pi’egnancy are dependent upon the, union of 
two normal germ cells, and a normal soil for the development of the 
fertilized ovum, i.e., a normal endometrium. It is possible to discern 
microscopically from the examination of the premenstrual endometrium 
even minor grades of departure of this structure from normal. Since 
such abnormalities found here represent sex hormone deficiencies or 
imbalances in tlie individual, it seems reasonable to suppose tliat dis- 
orders of fertility in these eases may be due either to the fact that 
such hormonal imbalance simultaneously produces abnormal ova, or, 
the fertilized ovum being so intimatelj’' dependent upon this endometrial 
soil for its development, that these defects in the endometrium may he 
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Original Communications 

SEX HORMONE FACTORS IN RECURRENT ABORTION AND 

STERILITY 

Ly-max ay. Mason, M.D., Denver, Colo, 

T he causes which iiave l)een ascribed for spontaneous abortion are 
legion. While it is possible that all of these causes have applied to 
individual eases, none of them has been fundamental. Especially is this 
true in so-called habitual abortion, a better term for which is recurrent 
abortion. The purpose of this paper is to call attention to certain 
demonstrable pathologic factors which link sterility or diminished fer- 
tility in some cases, and recurrent abortions, as parts of the same funda- 
mental abnormality, and to present a small series of eases which have 
been successfully treated on this basis. Those cases of sterility in the 
female which are due to more or less gross anatomic defects, such as 
tubal closure, for example, are not within the scope of this discussion. 
Cases of diminished male fertility, of the type to which IMoench and 
I have called attention, probably fall rvithin it. 

When the cases mentioned above are excluded, those of sterility or 
diminished fertility which remain, and spontaneous abortions, partic- 
ularly those of the recurrent type, must be due to abnormalities of the 
seed or the soil, or both, i.e., the ovum, the spermatozoon and/or the 
endometrium. It is my opinion that the endometrium, except in the 
rare case, but reflects the endocrine factors which produce the histologic 
changes in it. The endometrium is singularly resistant to inflammatory 
or infectious processes, and those which may at times inflict it are 


Note: The_ Editor accepts no responsibility for the Tiews and statements of 
authors as published in their ‘ ‘ Original Communications. ’ ’ 
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sible for tlie development and maturity of the Graafian follicle, and 
probabl}^ both, but particularly the latter, for the development of the 
corpus luteum. 

A normal premenstrual endometrium, therefore, presupposes a normal 
ovarian cycle, with a normal elaboration of, and balance between, estrin 
and progesterone. This in tiu'n presupposes a normal activity of the 




sex hormones of the anterior hypophysis. Since studies have increa.s- 
ingly shown the close interrelationship between all the endocrine gland.s, 
and the effects produced upon the rest by abnormalities in one, it fol- 
lows that the iiresence of sucli a normal endometrium is probably evi- 
dence of a normal balance between all tlie endocrine glands, at lea.sf 
so far as the female sex cycle is concerned. 
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responsible for the defects which may or may not be microscopically 
demonstrable in the aborted embryo or fetus. Also both factors may be 
operative together. The same may be true for the entire failure of con- 
ception in some of the cases. 

In the male, there is no structure such as the endometrium in the 
female n-hich so well rellccts sex hormone states. However, evidence 
seems to indicate that an abnormally liigh percentage of grossly abnor- 
mal sperms in a semen specimen is an index of lowered fertility in that 
individual, resulting in failure of impregnation or an increased incidence 
of abortions. I have previously stated that it is my opinion that fac- 
tors inherent in the male germ cells themselves are responsible for the 
abnormal specimen as a whole. In other words, the endocrine factors 
which arc responsible for the abnormally high percentage of grossly 
abnormal forms also operate to diminish the fertility of those sperms 
which do appear normal microscopically. Otherwise it is difficult to 
understand why, even in such specimens, fertility is diminished, when 
the apparently normal sperms outnumber the grossly’’ abnormal ones 
many thousands to one. 

It is in order to review briefly the hormone factors responsible for 
the endometrial changes which take place during the menstrual cycle. 
Immediately following menstruation, the endometrium has been des- 
quamated until only the basal layer remains on the uterine musculature. 
The glands are straight, widely spaced and compact, being lined by a 
single layer of low columnar or cuboidal cells with central nuclei. By 
this time, a primordial follicle in the ovary has begun to develop. Dur- 
ing the period of its development estrin is elaborated, uirder whose 
influence a hyperplasia of the endometrium occurs, marked by an in- 
crease in thickness, an increased vascularity, and by a hypertrophy and 
hyperplasia of the uterine glands. Somewhere about midinterval the 
follicle ruptures, the ovma is extruded, and the ruptured follicle is con- 
verted into the corpus luteum. The elaboration of estrin is continued 
by this body, but the characteristic hormone of the corpus luteum is 
progesterone. The hyperplasia of the glands therefore continues, but 
imder the action of progesterone certain premenstrual changes occur 
in the hyperplastic glands. These take on a definite secretory appear- 
ance, marked microscopically by columnar epithelium with basal nuclei, 
vacuolization of the cells, distention of the lumina by secretion, and a 
distinct “fuzziness” of the inner gland borders. Digs. 1 and 2 show 
well these normal premenstrual characteristics. 

The development of the Graafian follicle and subsequent corpus luteum 
is dependent upon the sex hormone or hormones of the anterior hypoph- 
ysis. While not yet proved, the mechanism is somewhat easier to un- 
derstand if we follow the postulation of two such hormones, the follicle 
stimulating hormone and the luteinizing hormone. The first is respon- 
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gradual in its effect, and cumulative, in the decidua and/or in the 
embryo and its nutritive processes, i.e., the trophoblast or developing 
placenta. 

The same reasoning applies to those eases in -which conception does 
not occur, and in which examination of the premenstrual endometrium 
shows evidence of progesterone deficiency. Both of these conditions may 
therefore he considered parts of the same fundamental condition, viz., 
a deficient corpus luteum function hy which insufficient progesterone is 
elaborated. In lesser degree it may permit the nidation of a fertilized 
ovum hut be unable to meet the demands of continued development. In 
greater degree the endometrium is so poorly prepared that nidation 
itself is impossible. As stated previously, the assumption that the 
endocrine factors responsible for this condition may already have pro- 
duced an ovum (or analogous factors in the male the spermatozoa) 
potentially below par seems not unreasonable. 

In the eases described below, each premenstrual endometrium, except 
one, which it was possible to obtain, shows evidence of corpus luteum 
(progesterone) deficiency. From the results of therapy in those cases 
in which an endometrium specimen was not obtained, the conclusion 
that such a deficiency was present seems justified. 

In the past, commercial preparations of progesterone of proved po- 
tency have not been available, and in the treatment of these cases preg- 
nancy urine extracts have been used. While observation has not shown 
such results in the human ovary as occurs in the ovaries of experimental 
animals following injection of pregnancy urine extracts, it is possible 
that an action considerably short of this might stimulate the corpus 
luteum to adequate activity. 

Mazer and Goldstein call attention to the fact that even in cases of 
recurrent abortion, the anterior pituitary-like hormone is always pres- 
ent in large amount in the urine and for this reason do not believe that 
such therapy is indicated in these cases. I infer from their text that 
their reference is to the hormone as obtained from the pituitary itself. 
They also point out that pituitarj'- implants and injections of pituitary 
extracts produce superovulation and seem to cause or favor abortion 
instead of preventing it. This is in line with the observations of the 
D ’Amours and others that extracts obtained from the pituitary are 
predominantly foUiele stimulating, while those obtained from pregnancy 
urine and placenta are predominantly luteinizing. While the urine of 
an individual case might contain sufficient luteinizing hormone to give 
a characteristic reaction in the ovaries of the mouse or rat, it might still 
be insufficient for that individual’s pregnancy, which insufficiency could 
be supplied by the luteinizing hormone present in greater amounts from 
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In another paper, plioloniicrographs of premenstrual endometriums 
are shown which grade almost imperccpi ibly from Ihe normals described 
above and illustrated, 1o the typical “Swiss cheese” pattern, which is 
the one most familiar to the ]>athologist. Curettages are not usually 
done for the clinical conditions whicii aecom])any or result from those 
endometriums of considerably less pathology, which are here under 
discussion. However, it is these tyiics which are of importance from 
the standpoint of recurrent abort ions and other disturbances of fertility. 

It is of much interest that these dc]iartures from normal all seem 
to begin with evidences of diminishing i)rogcst crone induence on the 
uterine glands, as marked by their lessened scci-etory a])pearance im- 
mediately before mensti-uation. In othei* words, tlic corjius luteum 
seems to be at fault. In a succession of endometriums of increasing 
pathology, signs of corpus luteum activity diminish until there is no 
evidence of it at all, in which case we infer that ovulation has not 
occurred. In these marked cases, all mcnstimal rhythm is frequently 
lost, bleeding is continuous, and the endometrium assumes the “Swiss 
cheese” appearance, associated with ])olycystic ovaries, in which there 
is no evidence of current corpus luteum activity. 

It is known that the corpus luteum is necessary for the continuance 
of early pregnancy, possibly through the second month or a little longer, 
but that its removal after a certain time in the human is not necessarily 
followed by abortion. Evidence has accumulated to show that the 
placenta also has an endocrine function similar to, and possibly identical 
with, the corpus luteum, since th.c same hormones arc obtainable from it. 
As the pregnancy progi-esscs, and beginning with the development of 
the placenta, the activity of the corpus luteum Avancs, and its function 
in the continuation of the pregnancy is evidently taken over by the 
placenta. 

It is significant that in cases of recurrent abortion, most of them 
occur between the second and third month. Tliis is also true of the 
occasional abortion. It is at about this time that the corpus luteum 
ceases to be necessary for the continuation of the pregnancy, its hormone 
function being assumed in full probably by the placenta, as noted 
above. Is it not possible that abortions at this time are due to tlie fact 
that the corpus luteum activity ceases too soon, or that the ascension of 
the placental elaboration of hormone is too sIoav, so that there is a 
period of time when progesterone sinks below a level necessary for the 
continued development of the embryo, and abortion results? This may 
be due fundamentally to an insufficiently fertile decidua, or to direct 
injury to the embrj’-o, or both. In those cases Avhere examination of 
the premenstrual endometrium shows already evidence of coi’pus luteum 
deficiency, the damage resulting in abortion at this usual time may be 
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further ijregiiancies to the present time (March, 1937). Evidence in this case points 
to a liormone abnormality ivhich is gi-adually increasing in severity. 

Case 2. — D. B., aged nineteen years, first seen Oct. 24, 1932, had been married 
for two and one-lialf years. First pregnnncy occurred within ten months after mar- 
riage. There was a spontaneous abortion of tliis pregnancy at two and one-half 
months. She was referred for consultation because another pregnancy had not oc- 
curred. Complete sterility study was done and both husband and wife were con- 
sidered normal. Howevci-, conception did not occur again until following the men- 
strual period of Sept. 28, 1934. No treatment was given, and abortion occurred 
Nov. 21, 1934. After bleeding and cramping had started, morphine, bed rest, and 
pregnancy urine extract were used without effect upon the course of the abortion. 
After this abortion, the case was restudied, including the premenstrual endometrium. 
Again it was considered normal (Fig. 4). It is the only premenstrual endometrium 
yet examined in a patient who has had as many as two successive spontaneous abor- 
tions, which has been considered normal. 



Fig. 4. — Case 2. 


The next probable pregnancy dated from the menstrual period of June 15, 1930. 
She was examined July 30, and diagnosis of probable pregnancy made. She pre- 
sumably aborted August 10, while away on a vacation. 

The next pregnancy dates from the menstrual period of Oct, 5, 1930. Treatment 
consisting of 2 c.c. of pregnancy urine extract was begun within two weeks after the 
missed menstrual period, and was given twice weekly until Feb. 2, 1937, since which 
time it has been used once a week. The pregnancy has been uneventful except for 
severe intermittent uterine cramps which began suddenly on Dec. 9, 1930, and 
which stopped entirely, not to recur, within an hour after the injection of an ad- 
ditional 2 c.c. of tlie extract.* 

Case 3. — F. M., aged thirty- two yeans, was first seen in 1933 because of severe 
menorrhagia. This patient’s premen-strual endometrium is shown in Fig. 5. It in 
obviously deficient in progesterone influence. Physical examination was negative 

•Tlii.s patient was treated as outlined in the text until one month before term, and 
was delivered at term, July 14, 1037, of a normal child. 




JtASON: HOUMOXR PAGTOKS IN ABORTION AND STPRIILITV 565 


tlie urines of other pregnancies. Wliilc most abortions, particularly of 
the recurrent type, occur early, aliortion at any time during a preg- 
nancy may occur from an imbalance of estrin and progesterone, Avhich 
may not have been present from the beginning of the pregnancy or 
before. 

The following cases are presented : 

Case 1. — I. ^t., aged twcuty-six years, fir.sl .«een Dec. 19, 1929. Finst pregnancy 
occurred shorUy after marriage in 192G and was normal flirougliout. Last menstrual 
period was Oct. 23, 1929. Spontaneous abortion occurred Dec. 25, 1929. Kext 
pregnancy dated from menstrual period of Dec. 29, 1930. In .spile of the usual 
treatment of sedation and bed rest, abortion occurred March 11, 1931. After this 
abortion, complete sterility study was made. All results were negative except for 
evidence in the prcincnslrual endometrium of progesterone deficiency (Fig. 3). Basal 
metabolism rate was plus 4 per cent. 



While the glands in this specimen are hyperplastic, and show considerable infold- 
ing, both glands and stroma are rather compact, and are lacking in that "succulent” 
appearance of the normal premenstrual endometrium. The glands are definitely 
deficient in secretory appearance. 

The next pregnancy dated from the menstrual period of Aug. 23, 1932. On Octo- 
ber 27, slight bleeding occurred ; no cramps. All other abortions had begun in this 
manner. On this date, 2 c.c. of pregnancy urine extract were given, and bleeding 
stopped within six liours. This amount was repeated on alternate days for two 
ueeks, when it was discontinued. On December 6, there was again slight bleeding, 
wliich stopped within three hours after the injection of 2 c.c. of the extract. After 
this, 2 c.c. of the extract were given weekly until March 1, 1933, when the injections 
were discontinued. Slie was delivered in April, about one month prematurely, of an 
otherwise normal baby girl which lived and developed normally. 

The next pregnancy dated from the menstrual period of Sept. 18, 1934. Thinldng 
that perhaps the glandular system liad been improved by the former pregnancy, no 
treatment was given during this pregnanc 3 \ The membranes, probably defective, 
ruptured at five and one-half months, followed by abortion. There have been no 
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Sterility study was made in tliis case, wliicli was negative, except for tlie ab- 
normal premenstrual endometrium, which is sufficient to explain both the scanty 
menstruation and the sterility. Not only is the progesterone activity markedly de- 
ficient, but the endometrium is generally hypoplastic (Fig. 6). 

For various reasons, this patient was not treated, and the ease is included because 
of the type of endometrium found. 



Fig. 6. — Case 5. 



Fig. 7. — Case 6. 


Case C. — B., aged thirty years. Her first pregnancy occurred in 1931, two 
years after marriage, following rather promptly the discontinuance of contraceptives. 
Tliis pregnancy was complicated by an attack of pyelitis, but continued to term. 
Delivery was without incident. 

Contraceptives were resumed following this pregnancy, and were used until 
June, 1935. The next pregnancy dated from tlie menstrual period of November, 
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except for Jnarkcd endocarditis. Adininislratiou of pregnancy urine extracts 
was ahvay-s effective in controlling the excessive menstrual bleeding, frequently 
stopping it within three nr four hour.s. 

She had two children, six and two years of age. She stated that she flowed regu- 
larly at what would liave been menstrual periods for three months during the first 
pregnancy, and for five months during the second. The first baby was born one 
month prematurely, the second at term. 

Her last pregnancy dated from the menstrual jieriod of Afay 15, lO'lo. Tiiere was 
a scanty flow in June and July. While recognizing the hormone imbalance in this 
case, no treatment was given, as the heart condition made an interruption of the 
pregnancy not inadvisable. She did abort siiontaneously Aug, 1, 39J5, at about 
two and one-half months. 

Cask 4. — W., aged twcnty-.«evcn years, was first seen March 2, 193(5. Tlii.s 
woman had been married for tsvo and one-half years. There had been .spontaneous 
abortions in June, 1934, and in July, 1935, both between the .second and third 
months. 



Flgr. 5. — Ca.so 3. 


Last pregnancy dated from the menstrual period of Jan. 22, 193(5. The case was 
studied as well as could be, since she was already pregnant when first seen. All 
results were negative except a basal metabolism rate of minus 11 per cent. She was 
placed on % gr. of thyroid twice daily, which was subsequently increased to V-z gr. 
Pregnancy urine extract, 2 c.c. twice a week, was given until after the fourth 
missed menstrual period, when it was reduced to once a week, and it was continued 
in this dosage until the patient went spontaneou.sly into labor. 

It is interesting that tliis patient delivered about three weeks past term. The baby 
showed evidence of intrauterine loss of weight, marked chiefly by flabbiness and lax- 
ness of the abdomen, and the placenta was markedly fibrous and calcified. The 
entire pregnancy was normal and uneventful, and the subsequent development of 
the baby was normal. 

Case 5. — ^B. W., aged thirty-one years, was first seen in 1932. This patient had 
been married for five years. No contraceptives had ever been used, but conception 
had not occurred. Menstrual history was essentially negative, except that there was 
occasional dysmenorrhea, and flow tended to be scanty. 
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Patient next seen in September, 1935, at which time she was coTiiplaining of 
dysmenorrhea, wliich slic had not had previous to her marriage. Tliis was relieved by 
dilatation of the cervix. Pelvic examination was entirely negative except for tlie 
absence of the right ovary. 

Next seen in July, 1936, because pregnancy had not occurred since discontinu- 
ance of contraceptives in October, 1935. Complete sterility study was made, with 
negative results, except for the appearance of the premenstrual endometrium 
(Fig. 8). Here also the appearance of the glands denotes a deficient corpus luteum 
activity. The resemblance of this specimen to that shoum in Fig. 7 is ratlier marked. 

No treatment was given at the time, but conception not having occurred by Feb- 
ruary, 1937, treatment as outlined in the preceding case was instituted. She lias 
menstruated once since it was begun. 

This case is included before the results of treatment are known for the purpose 
of illustrating the type of endometrium found. 

An examination of the premenstrual endometrium forms an indis- 
pensable part of every investigation to determine the cause of failure 
of conception or of recurrent abortions. As has been stated elsewhere 
by myself and others, a curettage of sufficient thoroughness to secure 
ample tissue for microscopic examination is a simple office procedure, 
practically without risk, and devoid of the need for anesthesia. In 
no other waj’- can these relatively minor hormone deficiencies be deter- 
mined, without which rational therapy is impossible. 

It is interesting that in one of the cases cited (I. M.) treatment with 
pregnancy urine extract was discontinued two months before term, and 
this pregnancy ended prematurely at eight months. In another (V. W.), 
it was continued until labor began spontaneously, and this patient went 
over term three weeks. .The placenta had a marked “senile” appear- 
ance, and the baby, as stated, showed evidence of intrauterine loss of 
weight, presumably because of diminished nutrition through the fibrous 
and calcified placenta. 

Many adverse reports have appeared in the literature regarding the 
treatment of threatened abortion Avith the anterior pituitary-like hor- 
mone. It should be repeated that it has been shown that such hormones 
obtained from the pituitary itself, are predominantly follicle stimulat- 
ing, while those obtained from pregnancy urines, and probably those 
from placentae, are predominantly luteinizing. Both types of prepara- 
tions, of course, contain both hormone fractions. 

Another point to emphasize is, that if demonstrable hormone defi- 
ciency is present even before the pregnancy begins, this effect on the 
nidatory soil, and probably on the developing embryo and its nutritive 
processes, is probably- continuous and cumulative to the time of the 
abortion. It is evident, therefore, that a threatened abortion maij rep- 
resent, not the beginning of trouble, but the end of a damaging process 
whieh is 2?0'St help. If this view of the matter is taken, one does not 
Avonder that treatment instituted at the time an abortion is f hreatened 
is so frecpiently fruitless. 

Treatment along hormone lines, and any other indicated, as for ex- 
ample thyroid in cases of hypothyroidism, and at all time.s an adef/uale 
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1935, and spontaneous abortion occurred the latter part of December. (Botli the 
pregnancy and abortion here arc assumed, as neither was verified.) 

Following this, complete sterility .study was done. All results were negative except 
for the appearance of the premenstrual ondomctriuni (Fig. 7). While the appear- 
ance of the glands is proof of a functioning corpus lutcum, its influence on the 
glands i.s obviously subnormal. 

Pregnancy had not occurred following Ibis episode, it enstr nation occurred 
Oct. *1, 1936. Pregnancy urine extract, 1 c.c., wjis given three times a week during 
the two weeks preceding the next expected period. It began October 30. The same 
procedure was followed during the two weeks preceding the next expected period 
in ISTovember. This did not occur, and pregnancy test was made three weeks later 
and found strongly po.«itivc. Pregnancy was sub.‘'cquentl}’ diagno.=cd clinically. 

The patient continued to receive 1 c.c. of the extract twice a week. During this 
time .she was working from ten to sixteen hours daily in ciiomical re.scarclt, in addition 



Fig. 8. — Case 7. 


to wliich during the Christmas holidays she was quite active socially. Slie contracted 
influenza on December 29, which was epidemic in Denver at the time, and was quite 
ill, with high temperature. She aborted Jan. 3, 1937. It does not seem that this 
pregnancy had a reasonable chance, although I feel that more frequent and larger 
doses of the extract might have prevented the abortion, since this one occurred at 
the usual time, viz., between the second and third month. This patient is the only 
failure to date, in the tj'pe of case under discussion, when treatment could be started 
as soon as the pregnancy was diagnosed.*^ 

Case 7. — ^B. S,, aged twenty-seven years, was first seen in January, 1935, shortly 
after her marriage. At this time patient stated that her menstrual periods were 
normal. However, she also stated that seven years previously, the right ovary had 
been removed at the time of an appendectomy because it was “cystic.” 

♦This patient is again pregnant, dating from Oct. 5, 1937. Again conception did not 
occur until after treatment during the last half of a menstrual cycle with pregnancy 
urine extract. Since the first missed menstrual period, she has received proluton in 
aimimshing doses from 1 unit three times a weeh. to 1 unit once a week. She is 
now five months pregnant. The present therapy will be continued to shortly before 
term. To date there has been no threatened interruption of the pregnancy. 
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of conscious efforts to control fertility. In the strictest sense, voluntary 
control of fertility is of sociologic rather than of medical concern, but 
so far as voluntary control affects the public health, it also becomes a 
medical problem. Both groups of factors may be present at tlie same 
time, but for convenience they will be discussed separately. 

Present knowledge concerning the involuntary causes of variations in 
fertility relates to those factors which lessen fertility or produce sterility. 
Tliey may be classified as (1) those which interfere with the possibility 
of the fertilization of an ovum, and (2) those which interfere with the 
wife’s ability to bear a live child. It is, of course, well Imown that abso- 
lute sterility is a rare phenomenon. Meaker found that only 30 per cent 
of the patients coming to him for the medical treatment of sterility could 
be classified as absolutely sterile. Fertility is not an all-or-none prop- 
osition. 


Eeynolds and Maconiber,^ in experiments with rats, found that the fertility 
of a mating was the product of the fertility of the individual partners; and 
Meaker,c in discussing the problem of human fertility, expresses the situation as 
follows: '‘The human animal ... is by comparison with others a poor breeder, 
rarely endowed with . . . absolute fertility. . . . Most couples who succeed in 
reproducing do so in spite of certain imperfections in the conceptive mechanism; 
. . . in other words, most people are relatively and not absolutely fertile." 


The importance of any one cause of sterility or infertility is unltnown. 
Sterility, which is the only aspect of the problem which has been studied 
to any extent, is seldom caused by a single factor. Usually there are 
several under Ijdng causes, and conception does not take place until most 
or all of these difficulties have been eliminated. Most pathologic condi- 
tions are temporary and reversible with treatment. Thus, a couple may 
be infertile for a period and then become fertile, or vice versa. The 
incidence of involuntary sterility or infertility in broad population 
groups at any one time is imlaiOAvn. 

In a recent study by the Milbank Memorial Fund staff of the preclinic 
control of fertility by a group of women who subsequently attended a 
birth control clinic in New York City,"’ ® a small amount of information 
was available concerning the incidence of gross pathology in the group.*' 


‘The Milbank Memorial Fund was requested by Mrs. Margaret Sanger to make a 
study of a group of patients of the Birth Control Clinical Research Bureau in >ew 
York City. The group selected for study comprised all the women who first came w 
the clinic from the Borough of the Bronx in 1931 and the first half of 1932 and were 
still living in the Bronx in 19.33 and 1934, when the study was made. The recoros 
were obtained by the author in personal interviews with the women in their hom^ 
Each record contains a complete fertility history which includes the dates of pip*'*’*®’", 
and the date and tvpe of termination of each pregnancy, as well as the history 
associated pathology and information concerning contraceptive practices before eacu 
nregnancy All data here published relate to the fertility of these women before at- 
tendance at a birth control clinic. The types of contraception practiced were tnose 
in freneral use in the population at large. , 

The following are examples of the cases excluded because of the hlstorj' of pathology 
which probahly interfered with fertility: 

(2) Marked*^^etix>versfon°'^m^ inflated and cen'ix cauterized before conception 

took plMe (Case^990L^oiiowing self-induced abortion (Case 522). fnllowcd 

(4) Husband impotent because of severe endocrinopathy ; conception follo^ivca 
endocrine therapy (Case 608). 
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calcium and vitamin intake, sliould be begun as soon as pregnancy is 
suspected, in all patients ^Yith any past bistory of reproductive difficulty. 
Also adequate preparations in these eases should proliably be given 
more frequently and in larger doses than have heretofore been done. 

There are good reasons for believing that progesterone itself might 
serve better in these eases than the attempt to .stimulate the ovary or 
more particularly the corpus lutcum to the elaboration of increased 
amounts of its own hormone by the use of pregnancy urine extracts. 
However, as is well known, no such preparations of ])rogcsterone of 
proved xiotency liavc been available in commercial quantities. It may 
be that they are now on the market, but if so, they have still to be 
proved clinically. 


THE HEDICAL ASPECTS OP VAETATIONS IN FERTILITY*' 


Regine K. Stix, ^LD., New York, N. Y. 

(From the Milhnnh Memorial Fund) 


T he medical ]n’ofession has long been concerned with individual 
problems of fertility and sterility, but the larger problems of broad 
variations in fertility in population groups have liecn studied mainly by 
sociologists and students of population prolilems. They have found that 
birth rates are low among the white-collar and professional classes and 
high among laborers, and that urban birth rates are considerably lower 
than rural birth rates.’’ - The urban groups are not producing enough 
children to reproduce themselves and replacements for our future popu- 
lation are coming mainly from rural groups. Students of the problem 
are questioning whether migration into the cities is selecting the best of 
these stocks, leaving the groups with least cultural or genetic endow- 
ment as a future population reservoir. Recent researches^’ “ have .shown 
that the differentials in the birth rate may be due to differences in the 
prevalence and effectiveness of contraception in the various social classes, 
ratlicr than to inherent biologic differences in fertility. There may be, 
in addition, a differential prevalence of sterility, but we have no informa- 
tion concerning the prevalence of sterility m specified population groups. 
The problems of sterility and of voluntary control of fertility are of 
special interest to obstetricians and gynecologists, and for this reason 
the broader problems of variations in fertility become of immediate 
medical concern. 

Tlie causes of variations in fertility may be classified into two groups : 
(a) involuntary causes — ^those which are due to differences in physio- 
logic activity or intercurrent pathology and which liappen without refer- 
ence to any effort on the part of individual couples to control their 
fertility, and (b) voluntary causes — those which are the direct result 


‘Adapted from a paper read before the Joint meeting of the American Statistical 
Association and the Population Association of America, Chicago, Illinois," December 

XSut)* 
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Tlie influence of pregnancy wastage on birth rates lias been difficult 
to determine accurately. In the study previously cited and in two addi- 
tional studies from the Milbank Memorial Fund, the fertility records 
included the date and type of termination of ever}' pregnancy. The 
women showed little or 210 reticence in discussing past abortions Avlien 
they knew the confidential natui-e of the individual records. Informa- 
tion concerning abortions appears, therefore, to be unusually reliable, 
and its reliability is confirmed by the consistency of the data under all 
types of analysis. It was found that the average incidence of accidental 
pregnancy wastage (stillbirth, spontaneous abortion, etc.) was between 
10 and 12 per cent of all pregnaiicies, and was not significantly differ- 
ent in several eco 2 iomic groups or in three religious groups, nor did it 
change with increasing lengtli of marriage or order of pregnancy. There 
was also no indicatioii that its pi’evalence had changed within the pei’iods 



Fig-. 1. — Pregnancy rates for periods during which contraception was and was not 
practiced for a group of 901 women including 57 pathologic cases, and for the same 
group exclusive of the pathologic cases. (From an analysis of the preclinic fertility 
of women who subsequently attended a birth control clinic. Records on which this 
analysis was based were collected by the author.) 

studied. Although tJic samples studied arc small, the evidence is sugges- 
tive that this type of pregnancy wastage is probably unimportant in 
2)roducing variations in fertility.®’ Additional evidence from other 

studies confii’ms this finding (Table II). The proportion of pregnancies 
terminated by involuntaiy tvastage is strikingly similar in all gi’oups 
for which detailed information is available. 

There is additional indirect evidence wliicli makes it appear probable 
that involuntary factors are of little impoi’tance in causing variations 
in fertility. The incidence of dietai’y deficiencies, infection, and other 
diseases Avhich may cau.se infertility probably varies invez‘.sely with 
economic status. However, infertility as expressed both in childlessness 
and in total number of children born varies directly with economic 
status. A high birth rate is found in precisely those gz’oups in which 
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It was found that when the total exposure and pregnancies of 57 pa- 
tients with known serious pathology were excluded from the tabulations, 
pregnancy rates, when contraception was not practiced, showed no de- 
cline with length of married life after the first pregnancy.* A sharp 
decline following the first pregnancy is probably due to the presence of 
periods of lactation and amenorrhea which may precede all pregnancies 
except the first. The rates arc compared in Fig. 1 and Table I. The 

T.\m,K I. PREfiXA.vcY Katks Pki’v 300 Pekson-Yi;ai!S^ Exposoke With and Without 
THE TOTAIi ExrOSUllE AND PuEGNANCmS OP 57 PATHOLOGICAL CASES* 


PEraoD OF 

AiAIiltlEP LIFE 

r.ATE.S FOR PERIOD DURING 
WHICH CONTRACEPTION WAS 
NOT PltACTICED 

I!ATES FOR PERIOD DURING 
WHICH CON'iTACEPTION WAS 
PRACTICED 

ALI, 

WO.MF.N 

PATHOl.OGU; 

CASES 

EXCLUDED 

ALL 

WOMEN 

PATHOLOGIC 

CASES 

EXCLUDED 

3?irst pregnancy 

271 

304 

41 

42 

Second and succeeding 





pregnancies 





Total 

105 

125 

27 1 

28 

0- 4 

114 

125 

32 

33 

5- 9 

102 

125 

27 

27 

10-14 

81 

117 

24 

26 

15-29 

09 

1.31 

15 

16 


•Prom an analysis of the precllnlc fertility of 991 women who subseciuently attended 
a birth control clinic. Hocords on which tills analysis was based were collected by 
the author. 


same women could and, for the most part, did have exposure with and 
without eontraeeiition. Three findings are indicated from comparing tlie 
rates with and without the experience of these 57 women : (1) that the in- 
clusion of the pathologic cases definitely lowered the rates among women 
who did not pi’acticc contraception, (2) that the influence of pathology on 
these pregnancy rates increased with age (length of married life), and 
(3) that the use of contraceptives had so marked an effect in itself in 
lowering pregnancy rates tliat the absence or presence of pathology in 
the proportion in which it appeared in the exposure during which contra- 
ception was practiced did not affect pregnancy rates significantly. These 
tabulations relate to a small and highly selected group of women, but 
they su ggest the possible influence of pathology on pregnancy rates. 


*^^2^ prGgn3.ncy rutes represent preRnjincies per 100 person-veers* exposure to 
r sk of pregnancy. A woman is presumed to be exposed to tKe7°s!c c' ° 

she IS between menarche and menopause, living with her husband ■ ■ 

We have, therefore, deducted from the total months of each ^n.ans niariieu lUe 
(1) all separations of husband and wife, (2) the actual number of months of cesta- 
folfo^n^^a' fraction of a month for tlie puerperal period 

® period following menopause or sterilization. The time re- 

computld by the tollovdng^for^^^^ Pregnancy, and pregnancy rates have been 

J> 

Bate ~Y X 100, where P = number of pregnancies, and Y = number of years of 
exposure to risk of pregnancy. The rates represent the total experience of all women 
birth%ontro?^)inS*'^^'°'' married life and typo of exposure, before attendance at a 

reported were mainly condom, coitus Interruptus, douche, 
of these methods. The rates for the exposure during which con- 
traception was practiced refer to the combined exposure With all types of contracep- 

Lve b?en previouMy%blished.^r®^ effectiveness of these types of contraception 
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tliG types of pathology wliieli might lead to infertility are most preva- 
lent. It has been shown that in the small group studied the presence of 
patliology reduced the pregnancy rates of women who practiced no con- 
traception. Therefore, to tlie extent to which couples practice no contra- 
ception, involuntary factors probably do reduce fertility and are at least 
partially responsible for the reduction in fertility with advancing age. 
Conversely, it is possible that relatively infertile couples find no need 
to practice contraception. The whole problem is exceedingly complex 
and can be summarized more easily after -we have considered the impor- 
tance of voluntary control as a cause of variations in fertility. 

Voluntary control of fertility expresses itself in three ways.* (1) in 
the practice of contraception, (2) in resort to induced abortion, and 
(3) in variations in frequency of coitus. Recent researches under the 
auspices of the Milbank Memorial Fund have shown the importance of 
voluntary control of fertility in producing variations in the birth rate. 
Professor Ra,ymond Pearl, in his study of 30,000 women who came to 
hospitals to bear children, found no significant differences in age specific 
pregnancy rates by social class or color among women who had never 
practiced contraception. In his second progress report on part of his 
data,® he showed that the prevalence and effectiveness of contraception 
were directly correlated with economic status in the group studied, and 
that the differences in pregnancy rates in tiiat group were the result of 
these variations in contraceptive practice. Pearl estimates on the basis 
of his findings that 50 to 60 per cent of white married couples in cities 
east of the Mississippi and north of the southernmost tier of states prac- 
tice contraception more or less regularly. 

Contraception reduced pregnancy rates in Pearl's group by about 20 
to 30 per cent,* even when inexpertly and intermittently practiced. In 
the New York study previously cited,® it was found that all contracep- 
tion as practiced before contact with a birth control clinic reduced the 
risk of pregnancy by about 75 per cent. Both of these figures relate to 
pregnancies in a given period of exposure to tlie risk of pregnancy, A 
more realistic method of expressing the effectiveness of contraception as 
practiced by the New York sample is to compare the total pregnancy 
rate for the first ten years of married life, which includes time pregnant 
as weU as time exposed, for women who did and did not practice con- 
traception from marriage. All pregnancies, including those planned, 
are included in the rate of the group which practiced contraception. 
The pregnancy rates were just twice as high for women practicing no 
contraception as for those who practiced contraception from marriage 
(Table III). In other words, women who practiced no contraception 
had about twice as many pregnancies in the same period of time as did 
women who practiced contraception. 

niegaUy induced abortion appears to be of some importance in reduc- 
ing the birth rate. It is impossible to estimate the prevalence of illegal 



TabIjE II. Outcome of Pregnancies from Histories of Women in Various Auea.s of the United States 
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riage 'wliicli took place from one to twenty-five years before the interview 
is subject to wide error. However, it was assumed that this would be 
somewhat more accurate than the reporting of any other coital fre- 
quency except that at interview. A tabulation of the mean interval be- 
tween marriage and the first conception b}’^ coital frequency, when no 
contraception was practiced, is shown in Table IV. There is a sliglit 


Table IV. Mean Number of Months Between Marriage and First Conception 
FOP v Women Practicing no Contraception, by Coital Frequency 
Immediately After Marriage* 


coital frequency 

IMSIEDIATELY AFTER MARRIAGE 

NO. WOMEN 

MEAN NO. MONTHS 
BEFORE CONCEPTION 

Total 

479 

4.4 

Once a week or less 

45 

4.G 

Two to three times a week 

212 

. 4.7 

Four to six times a week 

121 

4.3 

Seven times a week or more 

101 

3.7 


•From an analysis of the preclinic fertility of 991 women who subsequently attended 
a birth control clinic (patholo&ic cases included). Records on which this analysis 
was based were collected by the author. 


but not significant shortening of the interval witli increasing coital fre- 
quency. A study of post-clinic pregnancy rates by coital frequency at 
interview showed little or no relation between coital frequency and 
pregnancy rates since, althougli the information on coital frequency was 
probably relatively accurate, all the couples studied were practicing 
contraception of varying types and with varying degrees of effective- 
ness at that time. It appears that coital frequency has little or no 
effect on variations in fertility, but conclusive evidence on this point 
must await more accurate and extensive study. 

All available data point to contraception and induced abortion as the 
most important causes of variations in fertility. Fig. 2, based on the 
same series of records, shows pregnancy rates for four successive periods 
of married life. The rates for each period are broken down to show the 
proportion of each type of pregnancy result. The pregnanej’- rates de- 
clined with increasing length of marriage, mainly because of the increas- 
ing practice and effectiveness of contraception in each successive period 
of married life. The birth rates declined even more rapidly than llie 
pregnancy rates because of the increase in criminal abortion. Invohm- 
lary pregnancy wastage had little effect on the birth rate and did not 
vary with length of married life. 

Kesearch now in progress should give us new and valuable informa- 
tion on the physiology of reproduction. Until we Imow more about this 
subject, the interpretation of material concerning involuntary infertility 
will be' difficult. Hartman’s studies of ovulation in monkeys, showing, 
among other things, the frequency of anovulatory menstruation in these 
animals, impress us anew with our lack of knowledge concerning human 
ovulation. In the field of endocrinology, interesting work is being done 
in many sections of the country which is adding greatly to our knowl- 
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abortion in tliis country, since, being a criminal offense, it is not reported. 
Tanssig^® estimates one abortion to 2.5 births in urban areas and one 
abortion to 5 births in rural areas. Recent studies indicate that the 
estimates for urban areas arc probably high, since they arc based on the 
preclinic records of -women wlio attended the same New York birth con- 
trol clinic for which data are included in Table II. Their induced abor- 
tion rates appear to be abnormally high Avhen compared with those of 
groups unselccted with respect to an interest in controlling their fer- 
tility, or with those of patients of birth control clinics in other urban 
areas (Table 11). Estimates based on material from all sources indicate 


Table III. Pkegnancv Bates Peu Ten Yeabs or TvIaeried Life for "Women 

JilARRiED 0-9 Years* 


ORDER OF 

1 NO CONTRACEPTION PRACTICED | 

1 CONTRACEPTION PRACTICEDi 

PREGNANCY 

YR. MAR. 1 

NO. PREG. 

R.\TE 

YR. MAR. 

1 NO. PREG. 1 

RATE 

Total 

{■ESQPIIB 

,307 

G.S 

2218.9 


3.4 

Tirst pregnancy 


106 

8.7 

620.0 


5.2 

Second and suc-l 

3.31.0 

201 

6.1 

1598,9 


2.7 

ceeding preg- 
nancies 



1 





•From an analysis of the procllnlc fertility of 991 women who subsequently attended 
a birth control clinic (pathologic cases included). Records on which this analysis 
was based were collected by the author. 

tlnclude.s interruption of contraceptive practice for planned pregnancies. 

that a total rate of 18 abortions (spontaneous and induced) per 100 live 
and stillbirths is probably a more accurate figure.^® Iilillar’s studies in 
Cincinnati^^ show that the abortion index increased much more rapidly 
than the birth index, in the group studied, between 1918 and 1932, A 
study of the proportion of pregnancies terminated by illegal abortion 
in the New York group cited above showed that nearly one-forth of all 
pregnancies were so terminated. The proportion of pregnancies termi- 
nated by illegal abortion increased directly witli length of married life, 
and increasing order of pregnancy, and varied with income and re- 
ligion.°'=^ The incidence of illegal abortion in this group is probably 
very much higher than in an average nnselected population group, but 
.resort to induced abortion appears to vary with order of pregnancy and 
social and economic status in other groups for wliich detailed informa- 
tion is available.’^’ 

There are no reliable data on the relation of coital frequency to varia- 
tions in fertility. This is probably partially due to the fact that couples 
do not know their average frequency of coitus. Reliable data have been 
obtained for a few couples from calendar records kept by those couples 
over a period of months or years. These have been made mainly in con- 
nection with isolated studies of sterility and of the so-called “safe 
period” and have not been correlated -with fertility. In the New York 
clinic study previously cited, the women interviewed reported coital fre- 
quency immediately after marriage and at the time of the interview. 
Obviously, the reporting of coital frequency immediately after a mar- 
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SUMMARY 

1. Recent scientific interest lias been directed toward determining the 
causes of variations in the birth rates, since present differentials indi- 
cate that our future population will be recruited largely from agricul- 
tural and urban laboring classes.* 

2. The incidence of involuntary sterility and infertility in selected 
population groups is unlmown. Study of a small, selected group sug- 
gests that the increasing incidence of pathology with advancing age is 
an important factor in the decline in fertility, when contraception is 
not practiced. 

3. The incidence of involuntary pregnancy wastage, in a selected 
group of women, shows no change with age or religion and has been 
approximately the same for the past twenty-five years. 

4. Voluntary control of fertility by means of contraception and in- 
duced abortion is responsible for major variations in pregnancy and 
birth rates. 

5. Further researches on the physiology of fertility and the incidence 
of sterility are needed before the causes of variations in fertility can be 
adequately interpreted. 
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edge of the physiology and pathology of fertility. These researches have 
been largely confined to animal experimentation, hut it is to be hoped 
that some of the techniques contrived ivill be ap])licable to human study 
before long. 

Comparatively little is known eoneerning the physiology of reproduc- 
tion, and even less is laiown about the effect of pathology in producing 
infertility. Information eoneerning the latter might be obtained by 
enlisting the siqiport of a group of obstetricians and gynecologists who 
would be willing to keep simple, uniform fertility liistories in connec- 
tion with medical histories. Such a series of rceords might yield valu- 
able information concerning the relative incidence of sterility or infer- 
tility in relation to certain pathologic jiroecsses. For example, in addi- 
tion to knowing what percentage of sterility cases was due to tubal infee- 



Flg:. 2. — Pregnancy rates and distribution of prognanev terminations by type in 
.speciaed periods of married life. (Prom an analy.sis of tlie preclinic fertility of 
women who subsequently attended a birth control clinic. Records on which this 
analysis was based were collected by the author.) 

tion, it would be possible to learn how frequently sterility or infertility 
is found in a. known number of cases of tubal infection — a question 
which needs to be answered for all types of pathology. In addition to 
such a study, it is important that further studies of contraceptive prac- 
tice and abortion be made in selected population groups of types differ- 
ent from those already studied. 

A great deal of further research must be done before we know very 
much about the medical aspects of fertility. The study of the problem 
has been somewhat neglected by the medical profession until recently, 
but it is to be hoped that the recent awakening of interest on the part 
of a number of prominent physicians will furnish the impetus for fur- 
ther research in this field. Such researches are of vital importance to a 
positive attack on the problem, of a falling birth rate. 
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Tliat the reverse of this positive significance of hormonal tests is not necessarily 
valid, is demonstrated by a case quoted by Schumann in a discussion of Kimbrough's 
paper, 5 in which chorionepithelioma developed six months following a supposed 
miscarriage, although repeated hormonal tests in the interim had been negative. 

Huberman, of Newark, recently reported a similar case to the Society of Surgeons 
of New Jersey. 

We have delivered in this hospital up to the first of March, 1936, 
20,450 living babies. We had 15 cases of hydatid mole, which is an 
incidence of one in 1,333 full-term deliveries. This is well within the 
widely divergent statistics of incidence from various sources. The 
incidence in terms of all pregnancies is imiiossible to estimate, because, 
although it is unquestionablj' much higher in relation to earlj’- abortions 
than it is to late pregnancies, our material here includes so few abortions 
as not to represent in anj'- sense a cross-section of all pregnancies. 

Schumann has long since pointed out tlie difficult}^ of arriving at 
any estimate of incidence referable to all pregnancies. 

This does, we believe, represent the true incidence of material coming 
under our purview, inasmuch as every conception product, including 
abortion products, moles of all kinds and mature placentas, is subjected 
to careful gross and microscopic scrutiny in our laboratory. 

Detailed analysis of this series shows the following data: 

Age . — Youngest eighteen years, oldest 40 yeans, average 27 years. The majority 
were well in the fourth decade of life. 

Jtaee . — ^All except one occurred in white patients. 

Parity . — In one-third of the patients the mole represented the first pregnancy; 
in the oldest individual in tlie group it was the nintli; for the majority it occurred 
in the third or fourth pregnancy. 

Miscarriages. — Onlj’' two of the group had previous miscarriages and each of them 
had only one. 

Subsequent Births . — Three of the group have had one later pregnancy and one 
has had two. 

Symptoms Prior to Determination . — Witli two exceptions every case presented 
bleeding. The majority had cramps or other types of pain associated with the 
bleeding. Bleeding varied widely in duration and amount prior to coming under 
observation. Two presented vomiting, delu'dration or otlier symptoms of toxemia. 
One had intercurrent valvular heart disease. One was characterized by apparent 
arrest of pregnancy. Only three showed enlargement of the uterus bej’ond that 
consistent with the estimated duration of pregnancy. One showed marked diminu- 
tion in the .size of tlie uterus as comjJared with that consistent witli the estimated 
duration of pregnancy. One only had pas.scd, and noted, characteristic grape- 
like masses before coming under observation. 

Admission Diagnosis. — In only 3 was hydatid considered first as an admitting 
diagnosis; only 1 other hydatid was considered .‘secondary as an admitting diagno.si.”. 

The others were primarily diagnosed as: 2 placenta previa, 1 abruptio placentae, 
and 1 missed abortion. All the others as inevitable oi' incomplete abortions. 

Nature of Products Passed.— The .size and weight of the moles varied greatly. 
Phrases used to describe them were .•somewhat indeterminate, as “large hydatid”; 



THE VALUE OP HORJ^IONAL FINDINGS IN HYDATIDIFORM 
i^lOLE AND CHORIONEPITHELIOIMA 


S. A. Cosgrove, ]\I.D., F.A.C.S., Jersey City, N. J. 

(From Ihc Moryarct Tlayuc MalcrnUy TIospital) 

C HORIONEPITHELIOMA Telatively is so rare a disease, that in ap- 
proximately forty years since it was first described,^^ there have 
been reported probably not more tlian two tlioiisand cases, while in the 
past seven years, since Aschhcim'' first recorded tlie significance of hor- 
monal tests in relation thereto, not more than two- or tlireeseore cases 
have been reported in which hormonal tests have been correlated to this 
type of tumor. 

No reports so far (!March, 1936) appear to embrace more than three 
cases of early ehorion epithelioma correlated to hormonal test findings. 

A report of the three cases encountered in the past three years in this 
hospital therefore would appear to require no apology. 

In 1929 Pels and Rossler, as quoted by Mazer and Edeiken,” con- 
cluded : 

1. That in hydatid nioic and chorioncpithelionin tlicrc is much more prolan 
secreted than in normal pregnancy. 

2. The quantitative estimation of this hoimionc is an actual guide to diagnosis 
in that 

3. Presence of increased hormone for more than two weeks after normal preg- 
nancy, or more than eight weeks after the extrusion of hydatid, is proof of chorion- 
epithelioma. 

4. Persistence of positive test for this hormone after operation and removal of 
chorionepithelioma is proof of metastasis. 

These conclusions appear to have obtained practically universal ac- 
ceptance. 

Brindeau and Hinglaiss point out, while agreeing with other authorities, that 
the titer of prolan in hydatid and chorionepithelioma is very much higher than in 
normal pregnancy, by factors various estimated at from ten to several hundred times, 
the actual titer in individual cases of either of these conditions varying within 
wide limits, but always above that of normal pregnancy. The prognostic impor- 
tance of the behavior of hormonal tests therefore depends on relative curvature. 
They find that after the evacuation of a mole, for instance, whether the original 
titer has been from 2,000 to 00,000 rat units per liter, there is a prompt drop to 
less than a thousand. If, however, chorionepithelioma were present at the same time 
or developed subsequently to the hydatid, there will be a secondary rise within 
thirty to fifty days, which rise tends to be progressive. The occurrence of this sec- 
ondary rise is adequate basis for a diagnosis of malignancy and for radical extirpa- 
tion of the affected organ. 
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Morbidity, — Ten of the 15 patients showed no morbidity whateverj 1 was 
febrile on admission but the fever stopped promptly with the passage of the mole, 
and the other 4 showed slight febrile reactions lasting from three to ten days. 

Mortality. — There was no mortality in the entire group. 

Postpartum Complications. — Two patients showed recurrent bleeding following the 
passage of the mole; 1 had severe secondary anemia and catarrhal jaundice; 
1, severe anemia; 1, furunculosis of the back, and 3, vesicovaginal dstula following 
complete hysterectomy for chorionepithelioma. 

Bemarlcs . — ^All patients have been traced to the present time and are in good 
health now with the following exceptions: One is reported by a private physician 
to be in good general health but to have some type of undetermined ovarian 
pathology; 1 other has a .slight ovarian enlargement; and 1 is now pregnant and in 
good condition. 

Of the 15 eases of hydatidiform mole cited, 3 patients had chorion- 
epithelioma. This is an incidence of 20 per cent of chorionepithelioma 
to all moles. As these are the only Imoivn cases of chorionepithelioma 
in our material, 100 per cent of our chorionepitheliomas have been pre- 
ceded by moles. 

Details of these three eases are as follows : 

Case 1. — (No. 13 of hydatid series.) (History No. 4181.) Patient, twenty- 
two-year-old wldte gravida iv. All prior history irrelevant except that almost two 
years before, an egg-sized freely movable mass had been noted in relation to the 
right vaginal fornix. Present pregnancy commenced Aug. 8, 1934. On Oct. 19, 
1934, when two and a half months pregnant, had low abdominal pain, vaginal bleed- 
ing, and passage of a clot. She was admitted on the same date. 

Because of continued bleeding and progressive anemia, dilatation and curettage 
was attempted Nov. 2, 1934; cervix was so rigid that this was not carried out, but a 
portion of tissue was digitally removed, which proved to be hydatid material. On 
Nov. 3, 1934, dilatation and curettage w’as accomplished with the removal of 700 gm. 
of hydatidiform tissue. She was given a transfusion of 500 c.c. of blood. 

Friedman : 

Positive 9th day after expulsion of mole to 5 c.c. of urine 
Positive 23rd day 
Positive 34th day 
Positive 60th day 

There had been 3 episodes of mensti-uation-like bleeding during the five weeks 
prior to her second admission, 54 days after removal of mole. Based entirely on 
the persistence of the hormonal reaction total hysterectomy was performed, sixty- 
eight days after removal of mole. 

Examination showed a chorionepithelioma so completely imbedded in the myo- 
metrium that it would almost certainly have escaped detection by curettage. 

Follo\ving hysterectomy: 

Friedman — 

Positive on 6th day 

Negative on 9th day to 1 c.c. urine 

Negative on 15th day to 5 c.c. urine 

Negative 4i/6 months later 

Negative 5 months later 

Negative 15 months later (April, 1936) 
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' ‘.several piecc.s of hydatid ti.«siie”; “500 e.c. of blood clot with hydatid ti.s.suc.” 
Others were specified by definite weights; 80 gm.: 1,100 gi'i.; ~ ounces; 400 gni.; 
one uterus contained a well-formed six Aveek.s’ fetus, the placontu showing In- 
datidiforni degeneration. Hydatid coexisted witl\ missed abortion. One patient 
showed ehorionei)itliclioma on curettage. One patient prescuited necrotic d(;cidua, 
the hydatid characteristics of which were determined only by microscopic examina- 
tion. 

X-ray Findinyx . — In only four was the chest x-rayed prior to the termination of 
the condition, in all cases the rcsiilt being negative for evidence of metastasis. 
Tliree patients .showed no evidence of fef.nl parts by x-ray at a period of gestation 
when such parts should have been demonstrable by x-ray in normal pregnancy. The 
other patients had no x-ray examination. 

Friedman Tests. — 1. Friedman positive 11 and 2!! days after passage of mole; 
no further Friedman observations but now reported in good health after three 
years. 

2. Positive eight days after dilatation and curettage; negative fifteen days after; 
has had one normal pregnancy since and reported in good health. 

Hegativc six and twenty-nine days after jiassage of mole; now reported in 
good health after four months. 

4. Friedman negative and patient in good health at the present time, two years 
after passage of mole. 

5. Positive before jiassagc of mole and again twelve days later; negative seven- 
teen and thirty-five days after passage of mole; now reported in good health more 
than two years later, 

G. Negative seven days after passage of mole; positive thirty-four days after 
pa.ssagc of mole and again negative thirty-sor’cn days after passage of mole; re- 
ported in good health more than a year later. 

This anomalous positive finding is not satisfactorily explained. 

7. Positive in dilution up to 1-100 prior to hysterectomy; negative twenty-three 
days, again nineteen months postoperative; in good condition on physical examina- 
tion at the pre.sent lime. 

8. No findings. 

9. Questionable result eleven days after passage of mole; negative twenty-one 
days after passage of mole; positive three months after passage of mole; again 
positive three and one-half months after passage of mole. These positives w’cre 
due to a succeeding pregnancy. This woman has had two living deliveries since 
the mole, the last iMarch 25 of this year. 

10. Negative eight days and thirty days after passage of mole; health good 
nine months later. 

11. Positive five days and ten days after passage of mole; negative twelve days, 
nineteen days, and fifty-nine days after pas.sagc of mole. This patient is again 
pregnant, one and one-half years after passage of mole. 

12. Positive four months prior to passage of a missed abortion; negative seven 
weeks later. 

The other three cases were complicated by chorionepithelioma and will be sepa- 
rately discussed. 

Operative Procedxires . — Two patients expelled the mole completely without op- 
erative procedure; 1 was treated by abdominal hysterotomy for supposed abruption 
of the placenta; in 1 a supravaginal hysterectomy was done on a primary diagnosis 
of hydatid; in 3 others the conception product was removed by digital and forceps 
exploration of the uterus ; and all the others were treated by dilatation and curettage. 
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bleed j bleeding increased and on Jan, 29, 1935, she began to have severe pain in 
back radiating to lower abdomen. She was admitted Jan. 30, 1935, four and one- 
half months pregnant; no fetal heart heard. On Jan. 31, 19.35, she passed spon- 
taneously a 460 gm. mole. Nonmorbid puerperium. 

Friedman: 

Positive 4 days after extrusion of mole 
Negative 12 daj's after extrusion of mole 
Negative IS days after extrusion of mole 
Negative 21 days after extrusion of mole 

Tliirty-tlu'ee days after extrusion of mole, she bled for four or five days with 
passage of small clots. Friedman test was twice positive Avithin two and a half 
weeks of this episode. Because of the repeatedly positive Friedman after it had 





Fig:. 3. — Case 2. Uterus Avith polypoid hemorrhagic masses Ailing the uterine cavity. 

Large lutein cj'st of ovary. 

been negative for several Aveeks, total liysterectomy with bilateral salpingectomA 
and right oophorectomy AA'as iierformed, March 21, 1935. A chorionepithelioma nas 
found. The Friedman test Avas negatiA-e and lier general condition Avas good March 28, 
1936, more than tAvelve months later. 

AcknoAvledgment is made of the priA'ilegc of reporting this case from the private 
serAuce of Dr. Charles B. Kelley. 

It is hoped that failure of metasta.sis to occur in these two ca.se.s, tAventy-six and 
tAA-enty-three months, respectiA'ely, after removal of tumors of a type notoriously 
rapid in metastatic development means definite cure. 

Case 3. — (Fifteenth in hydatid series.) (History No. 25435.) Patient, Ibirfy- 
one-year-old Avhite, gravida ii. Her previous history AA-as irrelevant, e.vcept habitua 
menstrual irregularity. Present pregnancy commenced Aug. 22, 1935. On Dec. lu, 
1935 passed painles.sl’y a large blood clot, and on Dec. 21, 1935, passed another 
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Patient is now well, February, 1937, except that the right ovary is enlarged to 
about three times normal size, but this condition, was apparently noted before the 
mole conception. 

X-rays of chest for metastasis were negative April 1, 193G, and February, 1937. 



Fie. 1. — Case 1. Ciiorloncplthclioma of uterus, completely omUedded in the 
musculature of fundus; does not reach the endometrium or tlio serosa; curette 
would not have revealed it. 



2. Hydatldlform mole preceding chorionepithelloma. Cysts are thin- 
wauea ana whole tumor shows extensive hemorrhagic degeneration and necrosis. 


Case 2. (Xo. 14 of hydatid series.) Patient, a thirty-seven-year-old, white, 
gravida iv. (History Xo. 18448.) Prior history irrelevant except one miscarriage. 
Present pregnancy commenced in September, 1934. On Jan. 23, 1935, she began to 
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Fig. 5. — Case 3. Diffuse growth of chorlonepithelioma Invading the entire wall of 
fundus. Hemorrhagic portions have broken through endometrium. 





COS(!UOVK 


ITOUMOKAIi VIKDISGS IX HYDATIDIFOHM MOLK 
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dot wliidi lookcil like griipcs; .Tim. 15, lOnO, passed two clustcr-Hkc dots and one 
niass, sr/o of aii oranpc; admitted .^ainc date, sliditly febrile, almost five montlis 
pregnant. On .Tan. Hi, Itk'tU, 75 gin. of degenerated eliorionie, villi Averc removed by 
curettage; this and the orange .'••ize inaiJS were found to be liydatid. 

Priodman : 

Positive Stli day 
Positive ,1-ltli day 
Positive r>7tli day 

In the meantime there had been two episodes of bleeding, one of ten days’ and 
»nc of two weeks’ duration. Diagnostic curettage was done March 0, lOIJG, thirty- 
five days after extrusion of mole, and showed ehorioncpithelionia. X-ray at this 
time was negative for chest metastases. Complete hysterectomy was performed 
Marcli 12, 19.‘!(i, fifty-seven days after extrusion of mole. Pathologic examination 



V'ie. 4. — Ca.se 3. Hydatidiform mole preceding chorioneplthelioma. Cysts of irregular 
.size, witli e.xtcnslA’e hemorrhage and .necrosis. 

of uterus confirmed presence of chorionepitlielioma in fundus. ^Friedman: Negative 
March 2G, 1936, April 11, 1930, and October, 1936. 

This patient has been followed to the present, February, 1937, eleven montlis 
after hysterectomy and is completely well to date. 

Thii; brief review of 15 cases of liydatid mole, including 3 eases com- 
plicated by cborionepitbelioma, demonstrates that in all cases the be- 
havior of the hormone tests has been consistent with the clinical history. 
In two cases the hormone tests have determined early radical treatment. 
In one of these positive diagnosis even by exploratory curettage would 
have been impossible, and failure to recognize the significance of the 
hormonal test would have deprived the patient of early and curative 
treatment. 
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We ]iavo continued to use paraldehyde with nembutal or sodium 
amjdal, routinely, except in cases of primary inertia, some of the more 
serious complications of labor or in cases requiring the mother’s coopera- 
tion as in a test of labor following a previous cesarean section. 

We are still impressed with the desirability of withholding amnesia 
in primiparas until the cervix is well thinned out and dilated at least 4 
or 5 cm., the head well fixed in the pelvis and the pains coming at 
intervals of three to four minutes. If some relief is needed prior to this, 
the administration of % gr. of morphine, with %oo S^- of scopolamine, 
by l^podermie, or the use of II /2 gi’. of nembutal, or 3 gr. of sodium 
amytal, will usually suffice. 

In multiparas, also, we believe it is desirable to withhold amnesia 
until the head is fixed in the pelvis, the cervix fairly thin and dilated 
2 to 3 cm., and the pains four to five minutes apart. Damon^ in a recent 
article on pentobarbital-scopolamine amnesia in labor, also emphasizes 
the desirability of withholding the drugs until labor is well under way. 

It would be unfortunate indeed, if, either through insistence on the 
part of the patient or over-indulgence on the part of the physician, 
amnesia should become an early first stage procedure, when pains are 
still irregular, the cervix uneffaced or the head still movable. Under 
such circumstances the pliysieian would frequently be faced with the 
necessity of exceeding the recommended dose, permitting the patient to 
awaken undelivered or undertaking a more difficult operative delivery 
necessitated b.v the resulting inertia. 

A more dependable and complete amne.sia may be obtained if paralde- 
hyde is preceded one to two hours by 3 gr, of nembutal, or 6 gr. of 
sodium amytal. In this re.spect no change has been made in the tech- 
nique. If rapid action is desired, the contents of the capsules dissolved 
in one ounce of watez’, may be given twenty to tliii’ty minutes preceding 
paraldehyde. 

However, our method of administi’ation of paraldehyde has been 
changed from I’ectal to oral in the gi’eat majority of cases. The prin- 
cipal reason for this change has been the occurrence, in sevei'al cases, 
of undoubted trauma to the upper rectum or lower sigmoid from the im- 
pact of the rectal tube in the attempt to inject the olive oil-paraldehyde 
solution sufficiently high to insure retention and rapid absorption. Even 
with the use of a faii’ly soft rectal tube and care in manipulation, trauma 
to the bowel wall may occur, as evidenced by tenesmus, localized pam 
and induration over the sigmoid and modei’ate fever, coming on four or 
five days after deliveiy. The condition has fortunately subsided within 
a few days but is nevertheless an unnecessary discomfort to the patient 
and worry to the attendant. The oral method is simplex’, more easily 
intrusted to a nurse and is more rapid in action. 

We have found that the great majority of patients willingly take 
paraldehyde by mouth, especially if they arc already somewhat drows,\ 
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As indicated above, laboratory findings must not be regarded as wholly 
determinative in these cases. If they are positive they confirm the 
significance of the clinical behavior. Negative findings, however, can- 
not be implicitly relied upon as in all departments of medicine but, the 
principal basis of diagnosis and treatment must continue to depend 
upon history, course, clinical findings, and the common sense and surgi- 
cal training of the attendant. 
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IMPROVEMENTS IN THE PARALDEHYDE IMBTHOD OP 
RELIEF OF PAIN IN LABOR 

An Analysis op 500 Cases 

E. D. Colvin, M.D., and R. A. Bartholoi^iew, M.D., Atlanta, Ga. 

QINCE the publication of our initial experience with paraldehyde as 
^ a basic agent for relief of pain in labor^ development of certain help- 
ful modifications in the technique has prompted us to summarize our 
more recent impressions of, and experience with this method. 

Furthermore, in view of tlie outspoken criticism it behooves those who 
are already using established methods of relief of pain, or pioneering 
new methods, to justify the procedure by a frank and unbiased state- 
ment of results. If the method helps the expectant mother to face the 
coming ordeal of labor with less fear and apprehension, does not increase 
operative obstetrics, maternal or fetal morbidity or mortality and avoids 
the nervous shock frequently resulting fi'om comprehension of the 
realities of labor, there remains no valid argument against its use. A 
physician’s service to his patient in labor may vary from constant at- 
tendance throughout labor to a brief attendance at the actual delivery, 
but to those of the profession who remain with the patient throughout 
labor, there are probably very few, now using amnesic agents, who would 
be willing to go back to the former inadequate means of relief and be 
forced to endure the pleas of both the patient and family, to take some 
action Avhich is often contrary to the best obstetric judgment. 
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almost all eases and consider it an essential requirement. Patients occa- 
sionally remember tlie wrists having been restrained, even though they 
have no memory of the labor pains. 

It has been our experience as well as that of others that in many 
cases a short period of moderate inertia occurs soon after the adminis- 
tration of paraldehyde. It is manifest in a slowing of the pains from 
tiiree- or four-minute to five- or six-minute intervals but seldom con- 
tinues more than one hour. It is a help rather tlian a disadvantage, for 
it enables the state of sleep and 'amnesia to be established with less dis- 
turbance by the pains. 

Stimulation of the pains is not necessary unless the inertia persists 
for more than one iiour after the patient is asleep. Herein lies the 
importance of withholding the paraldehyde until the character of the 
pains, condition of the cervix, and descent of the head, indicate that 
labor is well established. If used too early in labor, this period of inertia 
will tend to be prolonged, persistent and more difficult to overcome. We 
have made frequent use of artificial rupture of the membranes just pre- 
ceding the administration of paraldehyde or just after amnesia is fully 
established, to further insure efficient pains and good progress. This 
has proved to be a helpful and harmless procedure, provided the head 
is fixed, the cervix thin and dilated 4 to 5 cm., and the pains occurring 
at three- to four-minute intervals. 

In the majority of cases there is a spontaneous increase in the fre- 
quency and strength of the pains within one hour. If inertia persists 
beyond this period, several drops of pituitary extract should be instilled 
onto the nasal mucous membrane, using a hypodermic syringe as a 
dropper. This is preferable to plugging the nostril with cotton saturated 
with pituitary extract, as it is less likely to irritate or arouse the patient. 
There is a definite effect wdthin five to ten minutes, but one practically 
never encounters the severe type of reaction, with prolonged tonic con- 
traction and slowing of the fetal heart sounds that is likely to occur witli 
the subcutaneous administration. There would undoubtedly be greater 
safety for both mother and baby if the intranasal, rather than the sub- 
cutaneous administration of pituitary extract were more generally used 
during labor. In many cases not more than one intranasal instillation 
of pituitaiy extract is necessary, the pains continuing with normal fre- 
quency and strength to the end. The patient makes bearing down, 
expulsive efforts in the second stage with almost the same efficiency as if 
she were awake. 

Restlessness during or between pains may seriously interfere with 
preparing and draping the patient for delivery and conti-olling her 
during crovming of the head. This has been overcome by a modification 
in technique which -vve have found to be safe and most satisfactory. 
Ether, a mask, and a sterile towel are kept conveniently at hand in the 
labor room. When crowming has begun and the head remains slightly 
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from the administralion of Bembiilal or sodiuBi amylal during the pre- 
ceding one or two hours. Tlie initial dose of six draelnns (24 c.c.) is 
stirred well in about two ounces of cold water. The i)atient should be 
raised to a sitting position in bed. Not more than a swallow should be 
taken at first, followed by a small piece of orange. If vomiting occurs, 
due to di.slike of the drug or to having taken food too recently, it will 
occur usually within five minutes and very little of the dose will thus be 
lost. The stomach then being empty, or if no vomiting has occurred 
within five minutes, further .swallows are taken at intervals of several 
minutes, until the entire dose has been taken within a period of fifteen 
to twenty minutes. The j)atient begins to .sleep and amnesia is ah’eady 
present by the time the la.st swallow has been taken. 

Subsequent doses of one to two drachms (4 to 8 c.c.) may be nece.ssary 
if vomiting occurs or if the behavior or conversation of the patient in- 
dicates returning consciousness. The total dose rarely exceeds six to eight 
drachms (24 to 30 c.c.) of paraldehyde preceded by 3 gr. of nembutal or 
6 gr. of sodium amytal. Should vomiting be ])crsistent, it may then be 
neee.ssary to administer paraldehyde in olive oil by rectal injection.’ 
To lessen the possibility of vomiting, it is well to caution the patient to 
eat very lightly, if at all, at the onset of labor. 

An objection most frequently mentioned, in opposition to amnesia 
during labor, is the troublesome degree of restlessness which is sometimes 
seen. It is most pronounced in patients of a highly nervous or excitable 
temperament, but it must be remembered that patients of this type are 
noisy and restless without any medication. Large doses of barbiturates 
accentuate this reaction. It is only logical, liowever, to expect it to occur 
to some extent in any method of amnesia, as a natural reaction to pai7i- 
ful stimuli, unchecked by any voluntary control. 

With paraldehyde as a basic amnesic agent, using only a small dose 
of barbiturate, sucli eases of exaggerated motor or psychic activity occur 
in only a small percentage of patients and may be controlled by a dose 
of morphine. Exceptionally, it may be necessary for the attendant to 
desist from all further attempts to maintain amnesia and endeavor to 
arouse the patient as soon as possible. 

The uncertainty as to a patient’s behavioi-, while in an amnesic state, 
makes it necessary to have a nurse or dependable assistant with the pa- 
tient throughout labor. Her task of controlling a patient who shows 
some degree of restlessness during labor is rendered much simpler and 
the patient is protected from chance of self -contamination of the vulva 
or injury, by the use of wrist pads and restraining leather eiiffs fastened 
to each side of the bed by which the movement of the arms is restricted 
and the patient kept on her back. The eyes are not covered or the 
wrists restrained until at least one hour after the dose has been given, 
and the patient thoro\ighly asleep. We use this degree of restraint in 
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seems best in such cases to give eoramine at birth to stimulate crying 
and aid in full expansion of the lungs. The infant should be turned to 
the lateral or prone position with the foot of the crib raised somewhat, 
to faeilitate drainage of mucus from the air passages. Aside from 
drowsiness, the first twelve to twenty-four hours after birth the babies 
show no difference in nursing, behavior, gain in weight, etc. 

To protect the patient from possible harm, should she awaken in a 
dazed condition some hours after delivery, our former routine was to 
place the bed against the wall and fasten a chair to the opposite side. 
More recently we have been using a belt consisting of a strip of un- 
bleached muslin four inches wide and sufficiently long to permit clamp- 
ing each end to the metal structure of the bed. To the center of this 
strip is sewed a strip of the same material and width which is buckled 
about the patient’s waist. This permits turning from side to side but 
does not allow her to roll to the edge or get out of bed. It is removed 
as soon as she has awakened and is rational. 

As the effect of the drugs begins to wear off after some hours, the re- 
turn to consciousness may occasionally be accompanied by restlessness 
or emotional disturbance, until the patient is fully awake. It has been 
found most helpful to administer % gr. of morphine by hypodermic in- 
jection at the first evidence of restlessness or returning consciousness. 
This insures a longer period of rest and quiet, from which the patient 
awakes fully conscious and rational. The family should not be allowed 
to disturb the patient during this period of rest. 

Analysis of the last 500 consecutive cases in which paraldehyde was 
used shows that complete amnesia was obtained in 92.6 per cent and 
partial anomesia in 6.2 per cent. Since the “islands of memory” of the 
latter group concern events of little significance to the patient and carry 
no recollection of pain, we are justified in stating that complete amnesia 
as to pain, may be obtained in 98.8 per cent. Failure was noted in 1.2 
per cent. This represents a very Ioav incidence of idiosyncrasy or resist- 
ance to the usual effects of the drug. 

The average duration of amnesia before delivery was five hours and 
twenty-four minutes in nuUiparas and three hours and eighteen minutes 
in multiparas. The average duration of sleep after delivery was foux 
hours and forty-eight minutes in nuUiparas and five hours and thirty- 
six minutes in multiparas. The hours of sleep during and after labor 
account for the feeling of rest and well-being so frequently noticed when 
these patients react. 

The total duration of labor was thirteen hours and eighteen minutes 
in nuUiparas and eight hours and fifty-four minutes in multiparas as 
compared to sixteen hours and thirty minutes in nuUiparas and eight 
hours and forty-five minutes in multiparas under the former routine 
of nembutal-morphine, nitrous oxide and ether. 
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visible belAVccii ]iains in the iniillipara, or lias produced slight tension 
on the perineum in Ihc nullipara, ether is dropped onto the mask held 
high enough over the patient’s face to avoid choking or realization that 
ether is being administered. Careful induction of anesthesia is necessary 
to avoid memory of this event and imperfect amnesia. "SYithin a few 
minutes the mask may be lowered to the patient’s face and the stage of 
primary anesthesia reached, kleanwhilc the nurse should have linished 
scrubbing by the time the patient is anesthetized and moved to the de- 
livery room. The head may be held back with the sterile towel should 
it progress too rapidly before anesthesia is established. While the 
nurse is preparing and draping the patient, the physician scrubs and 
is goumed and gloved. Only a small amount of ether is given while the 
patient is being prepared for delivery. Slie is relaxed and quiet and 
there is no interference with the preparation. Pains usually recur by 
the time the patient is draped and delivery occurs spontaneously, aided, 
if necessary, by episiotomy or hypodermic administration of two or three 
minims of pituitary extract. 

By this method it is possible to cany out an orderly obstetric tech- 
nique, protect the patient from contamination, permit a natural bii’th 
in the majority of cases and lessen the physical strain on the part of the 
attendants. For those who prefer to do routine low forceps delivery, it 
further simplifies the forceps delivery and lessens tlie extent of tlie 
episiotomy. 

The placenta is usually ready to be delivered by simple expression 
in seven to eight minutes and there is no tendency to postpartum liemor- 
rhage. As a precautionary measure, hoAvever, it is best to give one of 
the newer ergot preparations by hypodermic injection, immediately after 
delivery of the placenta. 

In our first report, it seemed that the degree of interference with 
prompt astablishment of the infant’s respiration and cry at birth was 
negligible. However, Avith further experience Avith the method and the 
use of some additional ether just before delivery, according to the tech- 
nique above described, Ave have noted a tendency to a short period of 
apnea after birth and some sluggishness in the establishment of regular 
breathing and vigorous crying in 12 per cent. The condition Avould 
seem to be due rather to a state of droAA^siness, than to a specific depres- 
sion of the respiratory center. If morphine has been administered 
Avithin three or four hours before delivery, this behaAuor is more likely 
to be noticed. 

In full-term normal babies, some degree of apnea or sluggishness 
apparently has no detrimental effect, as a little stimulation bj’" spanking 
or gentle mouth to mouth inflation of the lungs promptly establishes 
good respiration and crying. It is probabty true, hoAvcAmr, that with 
premature infants, this sluggishness may predispose to atelectasis. It 
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In our first report on paraldeliyde there was no fetal mortality in the 
series of 100 cases under paraldehyde, and no fetal mortality in the 
series of 100 patients delivered prior to the use of paraldehyde. In the 
present series of 500 cases the uncorrected fetal mortality was 1.8 per 
cent. Analyzing the nine natal or neonatal deaths, we have eliminated 
a case of hydrocephalus delivered hy craniotomy, a premature infant 
weighing 3 % pounds, a case of ahruptio placentae in which the fetal 
heart sounds ceased early in labor before paraldehyde was administered, 
and a stillbirth apparentlj’- due to premature rupture of the membranes, 
intrapartum infection (103° P.), prolonged labor, contraction ring, and 
difficult midforceps delivery. Tlie corrected fetal mortality is 1 per cent, 
computed from the following eases: 

A .sliglitty premature infant (eight and one-half months) which died one hour 
after delivery, clinical and aiitopsj' diagnosis, atelectasis; a full-term infant de- 
livered hy low forceps following persistent and increasing slowing of heart sounds, 
apparently due to pressure on a coil of cord around the neck; a slightly premature 
infant (eight and one-fourth months) which died one hour after delivery, clinical 
and autopsy diagnosis, atelectasis; a premature infant (5 pounds 7 ounces) which 
lived two days, clinical diagnosis, atelectasis; and a premature infant (eight and 
one-fourth months) which died six hours after birth, clinical diagnosis, atelectasis. 

On the basis of this low natal and neonatal mortality (1 per cent), 
it may be said that paraldehyde has no harmful effect on full-term 
normal infants. If used in cases of premature labor, the administration 
of coramine may be advisable at birth, to aid in full expansion of the 
lungs and lessen the possibility of atelectasis. 

As mentioned in our first report, there seemed to be no contraindica- 
tions to the use of this method in home confinements. This has been 
verified by reports from several general practitioners in small com- 
munities who have been using it with very satisfactory results. 

To summarize our more recent experience Muth paraldehyde in labor, 
we believe that complete amnesia as to pain can be obtained in fuH) 
98 per cent of eases; that the technique has been simplified bj’’ oral ad- 
ministration of the drug; that facilities for restraint of the patient s 
Yi'ists to the side of the bed should be available, to better protect the 
patient and lighten the duties of the attendant; that pituitaiy extract 
dropped into the nose is a valuable and safe aid in overcoming any pro- 
longation of a temporary inertia; that control of the patient for final 
cleansing, draping and deliver^' is gi-eatly facilitated by the induction 
of light primary ether anesthesia during crowning of the head, just 
before moving the patient to the delivery room; that a mild dcgiee 
of apnea or sluggi-shness in breathing or crying is to be expected in about 
12 per cent of full-term, normal babies but is of no serious significance 
and is easily overcome, and that if paraldehyde is given in prcmatuie 
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Excitement wider the paraldehyde method is defined as constant motor 
and psychic activity, hotli during and between pains manifested by loud 
outcry, and efforts to sit u]! or get out of bed. It occurred in 2.8 per 
cent. A dose of pantopon or morphine is of great lienefit in these eases. 
Restlessness is defined as a moderate degree of psychic and motor ac- 
tivity, present during, but not to any troublesome extent between, the 
])ains. It occurred in 7.2 per cent. In attributing restlessness and 
excitement to the drugs used, in fairness we should remember that tlie 
same reactions are noted as frequently in labors conducted without 
drugs, in patients of a certain type. To most attendants and families 
noise and restlessness are better endured if there is assurance that the 
patient does not realize what she is doing and will have no recollection 
of it. 

A moderate degree of uterine inertia was noted in 12.8 per cent, as 
compared to 13 per cent without paraldehyde. We refer to persistent 
inertia rather than to the short temporary inertia which occurs so fre- 
quently immediately after administration of the paraldehyde. The 
figures, therefore, do not indicate any troublesome degree of inertia with 
paraldehyde, and the intranasal use of pituitary extract, Avhen indicated, 
will be found to be both adequate and safe. 

Under our former method of relief of pain in labor, morphine was 
used more frequently and fetal apnea at birth occurred in 17 per cent. 
Under the paraldehyde method, apnea at birth was noted in 11.6 per 
cent. It appears to be due to a state of drowsiness rather than to a 
specific depression of the respiratory center and responds easily to mild 
stimulation or a few gentle mouth to mouth inflations of the lungs. 

It is admitted that estimates of the amount of blood lost in labor are 
likely to be inexact, but nevertheless will serve to compare the incidence 
of postpartum hemorrhage. Assuming an estimate of 500 c.c. or more 
of blood as a postpartum hemorrhage, this degree of hemorrhage was 
found in 6 per cent under our former routine as compared with 2.6 per 
cent under paraldehyde. The greater amount of rest during labor and 
the smaller amount of ether used may be factors in this improvement. 

Spontaneous delivery occurred in 81.2 per cent as compared with 79 
per cent under our former routine. The involuntary bearing down 
efforts are excellent in the majority of eases, but sinee they are probably 
not quite as effiecient as the voluntary efforts of the patient who is 
awake, we have compensated for this to some extent by the intranasal 
administration of pituitary extract in 37 per cent, and the more fre- 
quent use of episiotomy under novocaine, to remove the resistance of the 
perineum during the latter stages of crowning. 

Low forceps were used in 11 per cent and midforceps in 7.8 per cent 
under paraldehyde, as compared with 10 per cent and 8 per cent in our 
former routine. 
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It can be seen from this table, that all the major obstetric procedures 
can be handled with ease and with the conscious cooperation of the pa- 
tient. The only procedure which we would not advise performing under 
epidural anesthesia is version and extraction. This might prove difficult 
because tlie uterine contractions continue unabated under the anesthesia, 
and for version one needs relaxation in order to accomplish it easily 
without danger to mother or child. This point was also brought out by 
M. P. Pucker^ in 1930. 

Table III. Positions and Presentations 


0. L. A. 

24 

0. D. A. 

5 

0. D. P. 

G 

0. D,. T. 

4 

L. S. P. 

2 

0. L. T. 

2 

0. L. P. 

2 

Not recorded 

30 

L. S. A. 

1 

76 


The positions and presentations of the deliveries are included so tliat 
the reader may see the variety of eases dealt vdth. 

Table IV. Ce.sarean Sections (10) 

Indications : 

1. Central placenta previa (placenta covered ‘Yt of os). 

2. Contracted pelvis with x-ray evidence of fetopelvic disproportion. 

3. Generally contracted pelvis with x-ray evidence of fetopelvic dispro- 

portion. 

4. Flat pelvis with x-ray evidence of fetopelvic disproportion; mater- 

nal signs of exhaustion. 

5. Generally contracted pelvis (previous cesarean section done). 

6. Postmaturity, contracted pelvis with x-ray evidence of fetopelvic 

disproportion. 

7. Generally contracted pelvis with x-ray evidence of fetopelvic dis- 

proportion. 

S. Plat pelvis, fetopelvic disproportion, rheumatic heart disease (Steri- 
lization and section). 

9. Generally contracted pelvis, previous cesarean section. 

10. Chart not available. 

The procedure which we have followed in administering epidural 
anesthesia is that which Dr. Charles B. Odom- described in his recent 
article. 

I should like to emphasize a point brought out by Odom that “the bacK 
should not be arched until all lias been prepared prior to tlio introduction 
of the needle into the epidural space. The flexion of the back causes an 
inflow of blood into the peridural venous plexus which might dilate the 
veins and compensate in part for the increased negative pressure and at 
the same time increase the likelihood of venous puncture.” We had some 
difficulty in visualizing the movement of the fluid in the indicator unti 
we utilized this point and one brought forth by Bonniot,® who observe 
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labors, corainiiie should be given to iiicluce more prompt and thorough 
expansion of the lungs. The incidence of forceps delivery is not in- 
creased. 

It has been a gratifying exi>erience to note tlie coiifidcnce with which 
patients appi’oach the time of labor, tlie refreshed slate in which they 
react some houi-s after delivery, and the oft-repeated statement that the 
relief experienced had removed the dread of a future labor. 

kkkerunces 

(1) Colvin, E. D., and JJart/ioIomcw, Jl. A,: .T. A. M. A. 104: 302, (2) 

Damon, V. G.: A^r. '.T. Oust, & Gyneo. 32: 3000, 103(5. 
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EPIDURAL ANESTHESIA IN OBSTETRICS 

P. Graff AGN iNO, ]M.D., and Lours W. Skveeu, New OamcANS, La, 

(From ihc Department of Gnnccology, Louisiana State University Medical Center 

and State Charity Dospital) 

I N THE Charity Hospital of New Orleans, we have attempted to add to 
the anesthetic arniamentarium of the obstetrician another procedure, 
epidural anesthesia, which we have thus far administered to 76 patients. 


ANALYSIS OF CASES 


Table I. Obstetric Cases with Epipural Anesthesia 


AGES 

11-20 

20-30 

so-'io 

No. of 




Case.s 

73 

23 

40 

7 

Wliite 

31 

Colored 

45 


The age group varied from our youngest patient eleven years of age 
to forty years, the majority of the cases falling in the age group between 
twenty and thirty years. There were 45 colored patients and 31 white 
patients to whom the anesthetic Avas given. 

Table II. Types of Delivery 


Spontaneou.s 

23 eases 

Loiv forceps and episiotomy 

24 cases 

Midforceps 

9 eases 

Cesarean sections 

10 cases 

Versions and extractions 

3 cases 

Diihrssen ’s 

1 case 

Embryotomy 

1 case 

Twins with Piper’s forceps 

1 case 

Precipitation 

1 case 

Scanzoni and episiotomy 

3 cases 



600 


AMERICAN JOURNAL OE OBSTETRICS AND GYNECOLOGT 


ONSET OP ANESTHESIA 

The onset of the anesthesia was observed to vary considerably after the 
injection of the anesthetic solution. In some cases the patients were 
given almost immediate relief and in others, twenty to thirty minutes 
elapsed before the patient was relieved of the pains of uterine contrac- 
tions. 

The uterine contractions were not interfered Avith in any of the eases. 
They continued unabated and often seemed increased in frequency and 
intensity. This Avas reported by M. P. Rucker aaOio discussed the action 
of adrenalin as cause for delay in uterine contractions after the admin- 
istration of the anesthetic. He no longer uses adrenalin unless especially 
indicated, and observed that the pains continued. The action of adren- 
alin on uterine contractions is also discussed by Bourne and Burns.^ 

TIME OF ADMINISTRATION OF ANESTHETIC 

In administering the anesthesia, A\m have attempted to determine hoAV 
soon the patient Avould deliver so that the anesthesia Avonld not Avear off 
before delivery occurred. We kncAv that the anesthesia lasted from one 
and one-half to tAvo hours and attempted to judge the eases individually 
and according to the procedure anticipated in order to complete the 
delivery. We found in primiparae that, if aa-’c gave the injection AA'lien 
the cervix Avas almost completely dilated and the head A\ms at. station 0 
to plus 1, the patient had a painless second stage of labor and that after 
delivery, Ave had time to repair episiotomies or lacerations, if they oc- 
curred, Avithout any additional anesthesia. In multiparae, it Avas more 
difficult to determine the time to administer the ane.sthesia. We chose 
the time at Avhieh the patient AA'as liaA'ing strong, regular contractions 
and the cervix Avas 4 cm. or more dilated. In a feAV cases in Avhich avc 
misjudged the time of delivery, it Avas necessary to supplement the 
epidural anesthesia Avith nitrous oxide in order to terminate the labor. 

We at no time saAV asphyxia in tlie ncAvly born infants Avhich could 
be attributed to the use of the epidural anesthesia. 

The third .stage of labor is also benefited by this form of anesthesia in 
that the tonicity of tlie uterus is not interfered AAuth and blood lo.ss 
is lessened. 

RESULTS 

Table VI. Besums 

Good ■ 08 

Partially successful 5 

Reactions 3 — . 

We have three patients A\dio had a reaction to tlie anestlietic. One 

case AA’as a mild reaction during Avhich the patient had an excited facia 
expre.ssion, Avith increased respiration and pulse rate ; she became pa e 
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that the negative pressure in the epidural space changes v'ith the change 
in the position of the patient. Bonniot states that when the patient is 
placed on an incline of 35 degrees the pressure passes from minus cm. 
to minus 5 cm. of water and when returned to horizontal the pressure re- 
turns again to zero. 

We have been using the second lumbar interspace as a routine to enter 
the epidural space. Gleland V“ brilliant experimental and clinical studies 
show that the uterus is supplied by the eleventh and twelfth thoracic 
roots and the birth canal by certain undetermined sacral roots. In 
utilizing the second lumbar interspace, we arc in close enough proximity 
to the eleventh and twelfth thoracic roots to obtain excellent anesthesia of 
these roots by diffusion of the anesthetic solution. This interspace is also 
advantageous in that the epidural space is larger in this region than 
liigher up in the spinal canal (Odom, Houdard, Judet, Mathey”) and 
the spinous processes of the vertebrae come off in a horizontal plane, 
whereas, higher up they come off in a more vertical plane, making for 
difficulty in tlie injection of the anesthesia (Giordanengo^"). 



Eig. 1. — Spinal neeflle witli glass indicator in place partially ailed witli -water. 
Negative pressure in epidural space draws the M'ater Inward. 


AMOUNT OF jVNESTHESIA 

The amount of anesthetic solution used has been changed from time to 
time in trying to find a solution in which the duration of the anesthesia 
was lengthened. The patients in the recent eases on our service (32) 
were given 500 mg. of novocaine and 2 ampules of 1 per cent Pantocain 
dissolved in 50 c.c. of sterile saline. This mixture gave an anesthesia last- 
ing from one and one-half to two hours. 

Table V. Amount of Anesthetic Used 


500 xng. novocain i 
2 ampules pantocain j 
60 c.c. 1 % procaine 
50 c.c. 1 % procaine 
50 c.c. 3/io % pantocain 
50 c.c. %o % procaine i 
1 % pantocain J 
100 c.c. 1 % procaine 
Not recorded 


32 cases 

13 cases 
2 cases 

2 cases 

t 

3 eases 

3 cases 
21 cases 
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4. Although there are dangers in the administration of the anesthetic, 
care coupled with the negative pressure technique all but obviates them. 

5. The uterine contractions are not interfered with after giving the 
anesthesia; there is no asphyxia in the newborn ascribable to the anes- 
thetic; and blood loss is lessened in the third stage due to the tonicity 
of the uterus. 

6. The reactions which occurred were probably due to either faulty 
teclinique or sensitivity to the anestlietic solution. 
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A RESUME! OF ONE HUNDRED CONSECUTIVE CASES 
OF ECTOPIC PREGNANCY 


Alven M. Weil, B.S., M.D., Akron, Ohio 
(From the Surgical Service of the City Hospital of Akron) 

T his study was made from the records of 100 consecutive cases of 
ectopic pregnancy treated in the Surgical Division of the City Hos- 
pital of Akron during the five-year period from 1931 to 1936. 

In this series, the patients for the greater part were admitted late and 
therefore the Friedman test, necessitating a forty-eight-hour delay, was 
not considered a justifiable procedure. It might, however, have been 
of some value were it used in the early unruptured cases. 


There were 95 white and 5 colored women ranging from eighteen to fifty 
of age. Of these, 95 were married and 5 were single. In this hospital the ratio o 
black to white admission runs about 5 per cent. There were 22 patients who were 
eighteen to twenty-five years of age, 59 who were twenty-five to thirty-five, 18 whose 
ages fell between thirty-five and forty-five, and 1 past forty-six. 

Prom the histories examined it was found that 28 patients had experienced 1 to 
previous abortions. Of 38 patients, 14 had had 1 child; 17, 2; and 7, 3 or more. 
Three patients had had 1 stillbirth each, delivered at term. The above births ncrc 
exclusive of two classical cesarean sections. 

The occurrence of previous pelvic inflammation as regards history was cvi^en 
in 21 patients. Of these, G gave histories of Neisserian infection, 3 had had 
tubes,” and 7 had experienced longer or shorter febrile periods postpartum. 
patient, five years prior to her ectopic pregnancy, had undergone a vaginal hystcrec 
tomy on her second day postpartum because of complete inversion of the uterus. ^ ^ 
Including the vaginal hysterectomy noted above, 12 patients had had prevmiis 
abdominal operations. These are outlined in Table I, 
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and brolce out in cold perspiTation. We administered adrenalin and 
caffeine and slie promptly ivas relieved and began feeling better. Tlic 
.second case occurred in one of our ce.sarcan sections. Alter tlie ane.s- 
tbetic was administered the patient was jircpared and di’apcd. Slic tlien 
became excited, moved her lips as if Irving to talk but was unalile to 
utter a sound. She became veiy ])ale and jiassed into profound shock. 
The respirations ceased and artificial res])iration was started. The pulse 
rate remained good for a short lime but this too soon liccame imper- 
ceptible. The head was lowered, intravenous adrenalin (ininims X) and 
seven and onc-lialf gr. caffeine administered, and an infusion started. 
It was feared for a time tliat the patient had died, A quick cesarean 
section was performed in order to save the infant from asphj'xiation and 
a normal child Avith spontaneous cry and respiration was delivered. After 
the delivery of the infant the patient slowly rallied, the pulse became 
bounding and rapid (probably from the effects of the adrenalin), and 
spontaneous respirations Avere resumed. The operation Avas completed 
as quickly as possible; acacia AA'as started intravenously and external 
heat applied. The patient made an uncA-entful recovery and Avas dis- 
charged from the hospital in lAvelve days. 

The third case AA'ith a reaction A\ms a iirimipara Avho apparently re- 
ceived some of the procaine solution into the subarachnoid space, as she 
lost consciousness, and it Avas Avith difficulty tliat respiration and cir- 
culation Avere restored. Heroic doses of ephedrine and adrenalin and the 
use of the Drinker respirator Avere necessary to bring the patient back 
to consciousness. HoAA'ever, there A\’ere no deleterious effects manifested 
AA'hen the birth of the child Avith Ioav forceps took plaee. The ehild cried 
Instily after it Avas born and both motlier and child made uneventful 
reeoA’^eries. 

The reactions AA^liich avc had AA'ere attributed to tAAm causes: Either, 
OAving to some fault in the technique, the anesthetic Avas given into the 
subarachnoid space, or the patient had a sensitmty to the noAmcaine 
solution used. The operator must be extremely careful in administering 
the anesthetie to make sure that the anestlietic solution is entering the 
epidural space and that he has not traversed this space and is deposit- 
ing the solution into the .subarachnoid space. 

CONCLU.SIOXS 

1. This form of anesthesia should be part of tlie ai’mamentarium of 
every experienced obstetrician and anesthetist. 

2. The anesthetic can be administered to all patients in the child- 
bearing age. 

3. All the major operative obstetric procedures can be performed 
under this form of anesthesia safely and Avith the conscious cooperation 
of the patient, except in Aversion. 
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The patients gave histories of having been sick for from one to fifteen weeks. 
In Table III the periods of illness in weeks are given. 


Table III. Duration in Weeks op Illness Prior to Operation 


cases 

Less than 1 week 

18 

1 to 2 weeks 

28 

2 to 3 weeks 

12 

3 to 4 weeks 

17 

More than 4 weeks 

22 

No record 

3 


Sixteen patients remained in the hospital from two to six days before operation. 
Of these, only 4 including the abdominal pregnancy were suspected of having an 
ectopic pregnancy according to the records. The patient with the abdominal ectopic 
pregnancy remained in the hospital under observation for seven days prior to opera- 
tion. The correct diagnosis W’as suspected when first seen. However, it became 
definite only after the patient suddenly went into shock. At operation a five months’ 
fetus and placenta were removed without event. The abdomen contained about 
2,000 e.c. of free blood. In the remaining 12, the preoperative diagnosis was as fol- 
lows: 3 acute or chronic salpingitis, 2 acute appendicitis, 3 twised ovarian cysts, 
1 ovarian cyst, and 3 infected incomplete abortions. 

The preoperative leucocjde count, differential and the liemoglobin determination 
were noted in 89 cases and their ranges are given in Table IV. 


Table IV 


WHITE BLOOD 
COUNT 

CASES 

i 

POLYNUCLEAR 

LEUCOCYTES 

CASES 

HEMOGLOBIN 

(SAHLI) 

CASES 

Less 10,000 

29 

Less 70% 

22 

Less than 50% 


10,000 to 15,000 

26 

70% to 75% 

30 

50% to 70% 


15,000 or more 

34 

75% to 80% 

20 

70% to 100% 


No record 

11 

80% or more 

17 

No record 




No record 

11 




Shock was evident in 28 of the patients admitted. Tliis diagnosis was made on 
the basis of subnormal temperature, pallor, thready pulse, and low blood pressure. 
Of the 28 in shock, 20 were correctly diagnosed as ruptured ectopic tubal pregnancy. 
The remaining 2 were diagnosed as ruptured peptic ulcer in one case and ruptured 
ovarian cyst in the other. This is excusable since the one patient diagnosed as rup- 
tured peptic ulcer had given no history referable to the pelvis, but did give a long 
history of ulcer distress. The case diagnosed as ruptured ovarian cyst was seen for 
the first time in the Outpatient Department and gave no history of amenorrhea, 
subsequent bleeding, or pelvic pain. She had been told by a doctor in the past that 
an ovarian cyst was present. 

Pekde examination was recorded in 90 cases and the more important findings 
noted in Table V. 


Table V. Findings on Pelvic Examination in Ectopic Pregnancies 


VAGINAL 

BLEEDING 

SLIGHT UTERINE 
ENLARGEMENT 

PAIN ON MOTION 
OP CERWX 

ADNEXAL 

MASS 

bulging of 

CULDESAC 

62 

57 

CO 

89 

67 


In one instance only was Cullen’s .sign (discoloration around umbilicus) noted 
and that was in a patient who had had a previous classical cesarean section 
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Tahle I. Previous Operations 


CASES 

OPERATION 

YEARS BEFORE 
ECTOPIC 
PREGNANCY 

DIAGNOSIS 

3 

Appendectomy 

3, 7, 2 

Acute appendicitis 

3 

Salpingo-oophorectomy 

2 right, 1 left 

3, 2, r. 

Ectopic tubal pregnancies 

1 

Vaginal hysterectomy 

5 

Postpartum eversion of uterus 

O 

Classical cesarean 
section 

(i, 10 

Placenta previae, disproportions 

3 

History of previous 
pelvic laparotomy 

3, 7, 1 

Pus tubes 


As regards relative sterility there were 32 patients who had not conceived in a 
period of live years or longer prior to the ectopic pregnancy. This is in beeping 
with the previously published reports found in the recent literature. 

Of the 100 cases herein reported, 31 patients gave a Jiistory of 1 to 3 attacks 
of fainting. Twenty-seven gave histories of weakness or dizziness and in 20 patients 
fainting was denied. There was no reference to these symptoms in the remaining 
22 histories. 

Pain was the most common subjective symptom: it occurred in 95 cases, 5G times 
on the right side and 39 times on the left side. It is interesting to note here that 
there were 55 right and 42 left ectopic pregnancies. The character of pain com- 
plained of was described as being “knife-like” in 43 cases. Since there were 
78 cases of rupture it follows that tearing of the peritoneal coat does not, in every 
instance, account for the sudden “knife-like” pain. “Sticking” pain was commonly 
complained of and more often in the unruptured cases. Three patients gave histories 
of severe right shoulder pain. 

Amenorrhea was the next most common symptom: C2 patients had missed 1 or 
more periods. In this classification 34 patients had not missed any period. How- 
ever, upon closer questioning they either menstruated earlier or later than the 
expected date. Bleeding or spotting after a more or less irregular menstrual period 
was a chief complaint. Seventy-four patients presented this complaint as noted 
in Table II. 


Table n. Periods Missed and Number of Days of Bleeding or Spotting 


PERIODS MISSED 

CASES 

NO. OP DAYS OF BLEEDING 

OR SPOTTING AFTER AN 
IRREGULAR MENSTRUAL 

PERIOD 

CASES 

0 

34 

No bleeding 

22 

1 

34 

1 to 10 days 

22 

2 

19 

10 to 15 days 

17 

3 or more 

9 

15 to 25 days 


No record 

4 

25 or more 

25 



No record 

4 


The spotting was rather irregular since as many as 5 days would elapse during 
which time there was no bleeding or staining. In 23 cases patients gave a liistory of 
having passed ' ‘ clots. ’ ' In no instance were these examined, either grossly or 
microscopically. If tlie patients could be instructed to save these “ clots or shreds 
of tissue, a histologic examination would in many instances reveal the correct diag- 
nosis, It is known that a decidual reaction is produced in the uterus, even if the 
pregnancy occurs outside this cavity and chorionic villi are found only where the 
products of conception are implanted. 
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Pelvic examination: There was a right adnexal mass the size of an orange 
wliich was extremely tender and seemed to be attached to the uterus. Motion of the 
cervix caused pain. Blood pressure, respiration, pulse, and temperature were all 
normal. Hemoglobin was 11.1 gm./lOO c.c., B.B.C. 3.9 million, W.B.C. 13,400. 
Patient remained in the hospital for six days, after which time a surgeon was con- 
sulted and decided to operate for ‘'right pelvic mass.” Operation revealed un- 
ruptured right ectopic pregnancy. The sac was incised, fetus removed, and the 
sac packed with gauze. Sutures were placed tlirougli the sac and broad ligament 
and the abdomen was closed, leaving a drain tube in place. One hour after op- 
eration the patient was given 400 e.c. of whole blood and 1,600 c.c. of saline intra- 
venously. She died two hours later, supposedly of hemorrhage. No autopsy was 
performed. 

Case 69321. — ^Patient, white, aged twenty-four years, para ii, gravida iii, con- 
sidered herself three months pregnant. Her last period occurred three months before 
admission. She gave a history of having had crampy pains in the left lower abdomen 
for past week. About twenty-four hours prior to admission, while straining at 
stool, she had a severe knifelike left lower abdominal pain that caused her to faint. 
Patient was first seen the next morning when she was sent to the hospital. She ap- 
peared acutely ill. Her blood pressure was 70/50, and pulse 130. The abdomen was 
dull in both flanlcs and markedly distended. Immediate operation was done, and 
a ruptured left tube and a three months’ intact fetus were found free in the ab- 
domen. Left salpingo-oophorectomy was completed. About 4,000 c.c. of fresh 
blood were aspirated aseptically and were autotransfused into the patient’s basilic 
vein. Her condition remained poor, and she died four hours postoperatively in 
profound shock. No autopsy was performed. 

Case 50723. — Patient, white, aged twenty-three, para ii, gravida iii, had her last 
period nine weeks previously. There had been spotting almost continuously for this 
period, and for the last five weeks there was intermittent colicky pain in the left side 
of the abdomen. The night prior to admission, while hanging curtains, patient had 
a severe left lower quadrant knifelike pain which caused her to faint. She remained 
in bed until next morning when she was admitted to the hospital. Pelvic examina- 
tion revealed a left adnexal mass, the size of an orange, and a distended cul-de-sac of 
Douglas. Preoperative laboratory work revealed 13.9 gm. Hb, 4.1 E.B.C., 12,600 
W.B.C., with 71 per cent polymorphonuclears. Patient immediately was laparoto- 
mized and a ruptured left ectopic pregnancy was found. There was about 1,000 
c.c. of fresh and clotted blood free in the abdomen. We did a left salpingo- 
oophorectomy and a right salpingectomy. No transfusions were given. The patient 
died twelve hours postoperatively, very suddenly, and the cause of death, revealed 
by autopsy, was bilateral atelectasis. Both lung bases were filled with antemortem 
thrombi. 

Case 50797. — Patient, white, nullipara, aged twenty-eight years, had always had 
normal menses until five weeks previously, at which time she began to menstruate 
and has continued to spot and bleed ever since. She had had “sticky” pains in 
right lower abdomen for past ten days; however, these had never been severe. The 
patient did not appear acutely ill. She had direct and rebound tenderness in the 
right lower quadrant, supposedly over McBumey’s point. Hemoglobin was 80 per 
cent W.B.C. 11,300, with 82 per cent polymorphonuclears, and the urine was nega- 
tive. Preoperative diagnosis was chronic appendicitis with uterine hemorrhage. At 
operation a ruptured left tube with about 100 c.c. of free and clotted blood in the 
abdominal cavity was found: Tlie ectopic pregnancy was in tlie ampullar end of 
the tube and appeared as an ectopic abortion in progress. The surgeon did a left 
salpingectomy, appendectomy, and cholecystectomy (for gallstones). The operation 
took one hour and fifteen minutes. The patient had a very stormy course and died 
on the sixth day of generalized peritonitis. No autopsy, 
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As a preoperative measure cul-de-sac puncture was recorded 4 times. In each 
instance fresh or clotted blood was aspirated and tlic patient was submitted to im- 
mediate laparotomy. 

Bush' presented Kil eases in Ih.'JI of which 4(i had diagnostic puncture. He ad- 
vised that this procedure bo used more frequently, and also suggests using a large 
caliber needle so that small blood clots would not obstruct the lumen and give a 
false test. This author points out a po.ssiblc fallacy of the test in that ruptured 
corpus hemorrhagica will frequently produce copious intr.a-abdominal hemorrhage. 
Grcenhill*' reports three of his own ca.«es and in addition collected 77 others from 
the literature where abdominal hemorrhage was produced by corpus hemorrhagica 
rupture. 

Twelve patients had dilatation and curettage prior to laparotomy as a diagnostic 
procedure. The tinding of normal or hypertrophic endometrium in a patient whose 
.symptoms and signs suggested ectopic pregnancy or threatened abortion is a diag- 
nostic aid in favor of the former. 

Golpotomy was done in 4 instances. Thc.«e patients were operated upon early in 
the five-year period. “T-’’ tubes were inserted and immediate laparotomy instituted. 
All of these patients except one had long hectic postoperative recoveries. 

Of this series there was a correct diagnosis in SO. This percentage of correct 
diagnosis is in keeping with those recently reported by .Tames and LatTcrty," 
Meagher,® and Folk and Kosenbloom.» 


Table VI. Position' oe EupTuuEn and Unkuptured Ectopic Pp.egn'ancies Found 

AT Operation 


Ruptured right 

43 

Ruptured loft 

35 

Unruptured riglit 

12 

Unruptured left 

7 

Ruptured abdominal pregnancy Avith hemorrhage 

1 

Not stated 

2 


Of the 100 cases investigated, 78 patients presented ruptured ectopic 
tubal pregnancies. At operation large cpiantilies of free and clotted 
blood were found in the abdomens of 68 and an estimate of more than 
200 e.c. in the- remaining 10. 

The 100 operations were done by fifteen different operators. In three 
cases during the early period of this series, drains were inserted after 
the bleeding structure Avas removed. Ifrom tlie records there was no 
evidence of acute inflammatory condition necessitating drainage men- 
tioned. IIoAvever, these early records Avere not ahvays complete. These 
patients in the drainage cases did poorly and one died. 

FATALITIES 

Case 45210. — Patient, white, aged thirty-two years, para iii, graA'ida iv, last 
baby seA'en months old, gave a history of miscarriage five months ago but was not 
attended by a physician. She had had slight A’aginal bleeding and right abdominal 
pains for past six days. The menses had not become established since last preg- 
nancy. For past three days there had been nausea and A'omiting, and pains in the 
lower abdomen for the past tAvo days had been sharp and intermittent. She was 
an obese white female of stated age avIio did not appear acutely ill. 
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SUMJIARY'^ AND CONCLUSIONS 

1. Ectopic pregnancy occurred in the City Hospital of Akron 100 
times in the five-year period from 1931 to 1936. 

2. Painting, dizziness, or weakness was recorded 58 times; in 11 these 
symptoms were not mentioned. 

3. Missed or delayed periods usually with subsequent spotting occurred 
74 times. 

4. Pain, either “knifelike” or “sticky,” was complained of in 90 
patients. 

5. Of the 90 pelvic examinations recorded 89 presented adnexal masses 
which proved to be ectopic tubal pregnancies at operation. 

6. Cul-de-sac puncture as a diagnostic method was done 4 times. 
Colpotomy with “T” tube drainage was instituted twice with adverse 
results. 

7. The white, differential lilood count, and iiemoglobin determination 
were given in 89 eases. 

8. The Friedman test was used infrequently. 

9. Whole blood transfusions were used 12 times and the average 
amount was 500 c.e. Autotransfusion was used 22 times witli an average 
of 1,700 c.e. in each instance. 

10. One hundred patients were operated upon with a mortality rate 
of 5 per cent and the causes of death are given. 

11. Earty diagnosis and conseiwative operations are urged. In 43 
eases the ovary was removed along with tiie affected tube. This number 
of extirpated ovaries is considered unnecessarily high. 

12. Abdominal drainage was used in 3 cases. The reason was not 
given. 

13. UmvaiTanted additional surgery apparently contributed to the 
mortality. 

14. Abstracts of the ease histories of the 5 patients who died are 
presented. 

15. The average postoperative stay in the hospital in tiie group wliich 
recovered was found to be slightly greater than nine days. 

I wisli to express my appreciation to Dr. Charles C. Pinkerton for many valiiab'e 
suggestions in the preparation of this report and also to thank the Surgical Stau ol 
the City Hospital of Akron for their permission to publish the cases herein reported. 
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Case 70738. — ^Patient, white, aged twenty-three years, no previous pregnancies 
in her four years of married life. Her last period was in September. However, she 
began to bleed in October and continued to spot and have intermittent profuse 
vaginal bleeding to date. About ten days prior to admi!5sion tlie patient had a 
rather severe right lower abdominal “colicky” pain. She was observed for five 
days at home by her family doctor without a definite diagnosis. She was pale, ap- 
pearing acutely ill. Her blood pressure was SO/uO, pul.«c 150, and temperature 101.8° 
F. The abdomen was distended, vorj' tender in the right lower quadrant, and there 
was definite dullne.ss in both flanks. Pelvic c.vamination: Eight adnc.xal mass 
size of an orange appearing in cul-dc-.sac of Douglas which was pu.shed forward. 
Diagnosis: ruptured ectopic tubal pregnancy. Hemoglobin was 50 per cent, W.B.C. 
17,800, with 85 per cent polymorphonuclcars, and the urine was negative. Operation 
under ether anesthesia revealed right ruptured tubal pregnancy. After doing a right 
salpingectomy, .3,000 c.c. of aspirated blood were transfused and there were 4,500 c.c. 
of fresh and clotted blood in the cavity. The fetus was intact in the “sac,” and it 
appeared of about two months’ size. The patient began coughing on the first day and 
died on the third with a diagnosis of right lobar pneumonia. No autopsy was per- 
formed. 

From Table VII it will be seen that in addition to the removal of the bleeding 
ruptured tube, 43 ovaries were extirpated. It is clear that removal of the ruptured 
salpinx alone is not always feasible. Occasionally the ovary is so agglutinated to 
the ruptured tube that separation without the risk of increased hemorrhage or of sub- 
sequent bleeding is not considered possible. It would seem, however, that greater 
consen'atism could have been practiced in this scries. Unnecessary extirpation of 
the ovarian tissue in such a group may be of serious moment. However, great 
care in the matter of conservatism was also evident on the part of several of the 
operating surgeons. Additional surgery such as appendectomy, hysterectomy, uterine 
suspension and cholecystectomy is, of course, unwarranted. In 2 of the 5 patients 
who died additional surgery was evidently a contributing factor, 

TabijE vn. Structures Removed at Operation 


Bilateral salpingectomy and oophorectomy 14 

Unilateral salpingectomy and oophorectomy 43 

Salpingectomy 42 

Appendix along with primary operative procedure 22 

Hysterectomy along rvith primarj' operative procedure 4 
Suspension along with primary operative procedure 2 

Cholecystectomy along with primary operative procedure 1 
Gauze pack of affected tube 1 


Transfusion of whole blood was used 12 times and autotransfusion given 22 times. 
The average amount of whole blood given was 500 c.c. and the average amount of 
autotransfusion was 1,700 c.c. The greatest amount of blood aspirated from the 
abdomen and replaced into the general circulation was 3,700 c.c. This method of 
replacing blood lost has proved very effective in this institution and is to be higlily 
recommended. The free blood is aseptically siphoned into a flask containing 25 c.c. 
of 5 per cent sodium citrate to each 500 c.c. of blood and immediately inserted 
usually into the basilic vein by gravitation. There have been no demonstrable ill- 
effects to date from the autotransfusions given. 

The postoperative convalescence was satisfactory in all the recovery cases except 
those submitted to posterior colpotomy with f ‘ T ” tube drainage, and those, sub- 
mitted to postoperative abdominal drainage. 
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sure nor albuminuria, but there was definite tenderness of the fundus uteri. The 
blood serum remained definitely antiproteolytic. As there liad been no improvement on 
the oil therapy, an inquiry was made as to the preservation of the batch which was be- 
ing used. We found that the patient had been given the dregs of a Winchester of the 
oil received in June, 1935, which, however, was not noticeably rancid. A new supply 
of the oil was prepared and given until term by the same routine as before. Tlicre 
was a prompt subsidence of hemorrhage, uterine and low bach pains, fundus tender- 
ness. When an opportunity to test the blood again presented itself on October 10, 
the scrum had reverted to normal. It remained so on occasional tests until the de- 
livery at term of a normal female child weighing six pounds seven ounces. 

Another patient was given the same wheat germ oil sample as had been used in 
the last case described, because of symptoms and signs of a threatened premature 
delivery, on June 25, 1935, All her symptoms were controlled and her blood serum 
reconverted to normal digestibility until July 20. When next seen, on August 8, her 
previously normal blood pressure had risen to 142/84, fundus tenderness and 
albuminuria had developed. At the time of delivery of a normal eight-pound male 
child on August 18, her serum had again become antiproteolytic, although she had 
taken her oil faithfully in a dosage which had proved adequate until August. We 
have done over 2,400 tests on blood .«era for the antiproteolj'tic estrogenic factor 
and have never yet found a patient’s blood serum antiproteolytic after she had 
received an adequate dose of a fresh preparation of a potent w'heat germ oil. 

Pour patients, of whom one had had one previous spontaneous abortion, and 
another two previous miscarriages, but none of whom had borne living children, 
were almost simultaneously put upon wheat germ oil capsule therapy in the early 
part of November, 1935, The oil used had been prepared on Oct, 21, 1935. Simul- 
taneously about Christmas time all four patients began to exliibit evidences of escape 
from the influence of the oil. The blood of three of the four had become anti- 
proteolytic for the first time since therapy had been begun. The blood of the 
fourth could not be secured for testing. One patient developed a Couvelaire apoplexy 
of the lower segment of the uterus. Enormous doses (30 per day) of the same wheat 
germ oil capsules that she had been using for months could not control her uterine 
tenderness and rigidity, nor render her blood normally digestible, and a cesarean 
section was finally performed after doses of fresh buUc oil had accomplished with 
their accustomed promptness all the old capsules had failed to do. The diagnosis of 
uterine apoplexy was strikingly confirmed at operation. Fortunately, the child 
survived its difficult experience. Another of these patients suddenly developed 
continuous uterine pain and fundus tenderness, bled from the uterus, and her 
blood simultaneously became antiproteol}d;ic. Fresh bulk oil corrected all this 
promptly, as usual. The third patient had twice miscarried at six and a half 
months and at this Christmas season was only three months pregnant. She developed 
no evidences of abortion, but a general malaise and some attacks of dizziness. Her 
blood had also become antiproteolytic. Fresh bulk wheat germ oil promptly rendered 
her blood serum normally digestible and corrected her symptoms.- By means of 
the continued use of fresh bulk oil, regularly checked by blood tests for the recur- 
rence of the antiproteolytic factor in the blood, she went to term and delivered a 
normal baby. As she was a marked hjqoothyroid, however, she required as much as 
six drams of the oil each day toward term. The sjunptoms of the fourtli patient, 
uterine tenderness and sudden gain of seven pounds of weight (her blood could not 
be tested), were also promptly corrected by the administration of fresh bulk when 

germ oil. 

Unfortunately we have had no opportunities to check these oliserva- 
tions on the preservation of potency of wheat germ oil on rats, What 



WHEAT GEBJI OIL THERAPY 

II. Preservation of Potency, Inpeuknce on Lahor, Seasonal Needs 
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(From ihc Di'iiartmcnt of OVsietricx and Gynecolof/i/, UnivcrsUy of Western 

Ontario) 

PRICSF.RVATION OF POTENCY 

W HAT are the conditions which govern tlie preservation of potency ol 
a wiieat germ oil pre]mration ? Is potency retained more effectively 
in bulk or in capsule form? Have extremes of temperature an,y in- 
fluence on it, and if so, wliat? Gradually some oiiportunities have pre- 
sented themselves by wliicli an estimate of Ibese factors lias been reached. 
Not infrequenllj' patients both in the clinic and in private practice 
had their complaints controlled by means of wheat germ oil. That is to 
saj’’, their sjmiptoms and signs of threatened abortion or threatened 
abruptio placentae, for example, had disappeared. When next seen 
these patients sometimes displayed the same symptoms and signs for 
which the wheat germ oil had been administered, although thej’’ had 
followed directions carefully and taken their oil regularly in what had 
hitherto proved to be an adequate dosage. This was noticed by us espe- 
cially during the winter month.s, and on inquiry wo usually found that 
these Avomen had neglected to keep the oil cold. They had left the oil at 
room temperature for days, in rooms which were often very warm. When 
fresh samples of the oil Avere given to them, the original regime proAmd 
quite as effectiAm as at first, and they Avere promptly and permanently 
brought under control again. Accordingly Ave Avarn cAmry patient noAva- 
days to keep her oil in the refrigerator or some other cool place, and, in- 
deed, insist that local druggists adojit the same precautions. All tliis 
in spite of EAmns’^ original ob.serAmtion on the resistance of vitamin E to 
high degrees of heat. 

The case histories of a fcAv patients Avill illustrate the duration of the 
potenc.A" of oil kept under optimal conditions. 

A patient whose first pregnancy liad ended in a stilH)irth due to abruptio pla- 
centae, came under observation at the fourth month of tier second pregnancy. The 
last men.struation had begun on May 18, 1935. On. June 15, she first noticed some 
edema of the extremities. On September 14, a severe low backache began and con- 
tinued for seven days. At the same time some intermittent uterine cramps were felt 
and she felt nauseated and miserable. On September 17, her blood serum was anti- 
proteolyties and she was given wheat germ oil in bulk, four drams at each dose three 
times within the first twenty-four hours, then one dram each daj'. On September 18, 
there were intermittent low back pains for several hours. On September 21 and 23, 
there were small uterine hemorrhages of bright red blood, accompanied by inter- 
mittent back pains and uterine contractions. There was no elevation of blood pi'es- 
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Moreover, many women were tested just after or during normal 
parturition at term by our blood test for the antiproteolytic factor de- 
scribed by us. No more than the usual 10 per cent^ of these normals 
displayed the presence of such ' an estrogenic®’ ® factor in their sera. 
This observation, of course, seems difficult to reconcile with the observa- 
tions made on increased urinary estrin output just before labor by 
Marrian and his coworkers.” However, blood estrin and urinary esti’in 
values may differ, very greatly Moreover, the Smiths^^ have very 
recently indicated that before the onset of labor or during labor in 
normal Avomen, serum estrin may show no increase or even may fall. 
They also shoAV that the level reached in these normal sera at labor does 
not exceed 1 rat unit per e.c. of serum, Avhereas our test for estrogenic 
substance will not disclose a content of less than 2.5 rat units per c.c. 
of serum. 

It Avould appear, therefore, that the onset of labor at term is de- 
termined by several factors, of which the presence of an increase of blood 
estrogenic substance is onl.y one, and bj’- no means an essential nor in- 
variable prerequisite. As vitamin E appears to act principally by 
neutralizing any excess of estrogenic substance in the bodily economy, 
there Avould a priori be no obvious reason Avhy it should interfere Avitli 
the onset or course of labor at term, and it does not do so. There is un- 
doubtedly much more involved in the physiologic onset of labor at 
term than just the balance betAveen vitamin E and estrogenic substance 
in the body. 

In. March, 1937, a patient two months pregnant was seen Avho had no evidence 
of impending abortion. A blood serum tested routinely revealed no excess of 
estrogenic antiproteolytic substance. However, three days later a spontaneous abor- 
tion began and proceeded slowly to its termination quite unaffected, as far as could 
be seen, by the administration of 12 drams of wheat germ oil, known to be potent, 
which were given each day for six days. AVe took this to be one of the small per- 
centage of cases of spontaneous abortion not due to vitamin E deficiency, and there- 
fore not affected by wheat germ oil therapy. Its interest in this discussion is that 
it indicates that Avheat germ oil has no influence in stopping labor, even long before 
term, where that labor is not induced by a deficiency of E and concomitant excess 
of blood estrogenic substance. The decidual cast came away intact, and suggested 
very definitely that it had been located as a central placenta previa. 

SEASONAL NEEDS IN AVHEAT GERM OIL THERAPY 

It is obAUOUs that there should be a good deal more available vitamin E 
in. the green diets of summer and early autumn in this latitude and 
country. For four consecutive years during the progress of this study, 
AAm have observed a Amry definite seasonal rliythm in tlie incidence of 
premature interruption of pregnanej^ and in abruptio placentae and the 
conception of deformed fetuses in particular. All of these phenomena 
appear to have some relation to deficiency of vitamin E in our expen- 
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conclusions we have reached arc based entirely upon purely clinical 
work. However, on the basis of experience with the cases described 
in detail above, and many more recent cases, we have come to believe 
that wheat germ oil, whether in bulk or in capsules, retains reliable 
potency very little longer tlian eight weeks. Indeed, if kept at room 
temperature we believe its potency may be lost in a very few days. We 
liave made no effort to find preservatives for the oil.* 

We hope that other workers will investigate tliis important question 
of the preservation of potency in more detail, with animals. Until tlic 
point is settled, many preparations of wheat germ oil being marketed 
must lie under some degree of suspicion. 

rNH’LUENCE ON LABOR ‘ 

j\Iany of our patients who took wheat germ oil throughout the greater 
part of their pregnancies were so much impressed by its ability to 
prevent the premature occurrence of labor, tliat they hesitated to use it 
at or near term. Tliey feared it would carry them beyond term. How- 
ever, there appears to be no basis for such apprehension. It has been 
the author’s practice to insist upon tlie use of the oil up to the very onset 
of spontaneous labor, l)eeause he feared the late development of abruptio 
placentae®’ * if it were stopped prematurely. He has never observed that 
tlie onset of labor was unduly delayed in tins way in the 60 cases in 
which it has been used continuously until labor began. 

Moreover, we have repeatedly seen threatened or partial abruptio 
placentae occur at or near term in women who have never received wheat 
germ oil. In these cases we have felt that a preliminary preparation of 
the patient with oil before the indicated induction of labor would be 
helpful. Wlren this was carried out, by the rrse of the usual massive 
dose of 12 drams of wheat germ oil given one day before the medical 
induction, the induction has been as successful as could have been ex- 
pected had no oil been given, and the labor has proceeded as usual. 

To demonstrate this even more clearly, we have recently attempted 
to stop labor early in the first stage in a small number of eases by 
means of the usual massive dose of wheat germ oil. Some of these 
patients were nauseated, as could be anticipated, and found our proce- 
dure very trying. However, in no case of the 10 eases attempted, did we 
detect any tendency for the labor to stop or be prolonged unduly. 

‘Recently Palmer (Industrial and Hnglneerine Chemistry 0 : 427, 1937) has reported 
rat assays on oil sealed in vacuo and kept cold for months. The residual potency 
displayed wide variations, but most of the samples were quite active for at least 
eight months. I believe, however, that a more sensitive test of E potency than tlie 
classical rat assay is the clinical response of a very common type of pregnant human 
patient, one having an incipient toxemia of the kind which frequently terminates in 
premature placental detachment. Most of .these women have enougli E to carry the 
feys to term, but they do not have enough to prevent the appearance of toxemia of 
this particular sort. Wheat germ oil suitable for use in human pregnancy should 
do more than presei-ve pregnancy' in the rat or in the human being; it should protect 
the latter from this toxemia. 
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3. The administration of wheat germ oil up to term does not delay 
the onset of labor nor prolong the duration of labor. 

4. Green foods, such as lettuce and water cress, do not replace wheat 
germ oil in the treatment of the pregnancy complications related to 
deficiency of vitamin E in the human being. Millc may be an important 
factor in the diet as concerns its content of vitamin E. 

5. Human males show a seasonal variation in the estrogenic substance 
in their blood, and hence in their assimilated vitamin E. This may have 
some bearing on male sterility. 
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DIETARY HABITS DURING PREGNANCY- 


With Special Reference to the Value of Qualitathtd Pood Records 


L. W. SoNTAG, M.D., Walter H. Seegers, Ph.D., and Lois Hulstone, 

Yellow Springs, Ohio 

(From the Samuel S. Fels Besearch Institute, Antioch College) 


F or a number of years we have been using two different methods 
for determining or estimating the ingestion levels of various food 
elements of our research subjects. The methods were employed as a 
part of our study of pregnant women and the factors which might 
influence the growth and development of the human fetus. Since one 
of these methods consisted of the quantitative analysis of food aliquots, 
and the other of estimates based on qualitative records, and since the 
two methods were, in a number of instances, applied to the same pa- 
tients, we have an opportunity to test the usefulness of the “qualita- 
tive'’ method by comparing its results with those obtained with con- 
ventional quantitative chemical analyses. 

Because nutrition is one factor which influences vitally the status 
of both mother and child, we wished to extend the scope of our study 
to include a greater number of our .subjects than could be included by 


‘Data for thl-s paper have be^ collected at the Fel.s Rc.-jearcli Inst^ by JHss 
Idell r^'le. Dr. Amy Hunter, Dr. Geneva Sliong, and Miss Martha Potfriettr. 
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dice. All of these pathologic eonclitions appeared more frequently from 
January to June each year and more infrequently from July to 
December. 

j\Ioreover, it has been our annual exiiericnce that larger doses of wheat 
germ oil wd’e required hy women with precainous pregnancies in the 
months from January to June each year. In many instances the dose 
was tripled. In our experiments on rats it has taken us from two to 
four months, and usually the latter, to render the animals .sufficiently 
defective in vitamin E to cause spontaneous resorption of their fetuses. 
If the E deficiency in the diet were le.ss marked we would have an aii- 
proximate analogy to the observations we have made on human females. 
For the latter from November onward eat progressively less green food 
and drink milk whose origin is further and further removed from green 
fodder. These women, if pregnant, begin to display from February 
until June an increasing tendency to terminate their pregnancies pre- 
maturely. 

Moreover, as Avould be expected,. human males arc not exempted from 
the seasonal tides of available vitamin E. 

Tlic author tested a number of unselectcd normal male medical students in the 
months of April and Jlay, and also in the months of October and November, 
during 1930. It was found that 70 per cent of 30 such males tested in April and 
May revealed excess of estrogenic antiproteolytic substance in their blood sera. 
But in October and November only 50 i>er cent of 28 such males gave the correspond- 
ing result. That this last figure is so high is due, perhaps, to the very arid summer 
of 1930 and the resulting poor quality of green food available to these men in the 
months just prior to the time of testing their sera. These results may be compared 
with those of Frank and Goldberger,i3 presumably secured not long prior to March, 
1928, in New York City. They found that 7 or 15 per cent of 47 males whom they 
assayed gave a positive test for the presence of estrin in the blood by their biologic 
assay method. We have illustrated the inverse relation.ship of vitamin E and 
estrogenic substance in the body clsewhere.i-* 

What importance sueli an observation has for tlie problem of male 
.sterility remains to be seen. It has been sliotvn^ that male rats rendered 
deficient in vitamin E develoii a testicular degeneration, which is prob- 
ably irreversible, and that after five months sterility ensues.^® Moeneh*® 
has recently mentioned the use of vitamin E as a curative measure for 
sterility in the human male. One ease of male impotence Avitli gross testis 
atrophy AAdiich the author has seen has had return to potency and marked 
testis groAvtli on Aotamin E therapy. 

SUMMARY 

1. Wheat germ oil should be kept cold to prevent deterioration. 

2. Wlieat germ oil, in buUc or in capsules, retains reliable potency A^ery 
little longer than eight Aveeks, CA^en A\dien so kept. 
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between-meal hineliiiig. This of record was kept for each daj’’ 
except in tliose instances in which travel, illness, or other emergency 
made record-keeping inconvenient. The subjects were impressed with 
the fact that we wished to have records filled out day by day. If, in 
any instance, this could not be done on the same day the food was 
eaten the record was to be skipped Avith the attitude that no feeling 
of guilt should result from the failure to record the day’s menu. 

When the records AAmre complete the diets AAmre tabulated. For this 
purpose a list Avas prepared on AAdiieh all foods that had been eaten 
Avere classified into groups. These groups appear on Fig. 1 and in 
Table I. We AAmnt through the diet for each daj’", counted the number 
of times foods of each group appeared on the menu and recorded the 



Fig-. 1. — ^The points on the figure represent the number of servings per week for 
tlic several food groups whicli are indicated on the lower part of the figure. The 
scores for Mrs. Br. and Mrs. Le. liave been followed through. The numbers in tlic 
upper quaillle of the figure give the averages for the 25 women, and the average 
(25 women) for the coefiiclent of variation for the average number of servings per 
week. These coefficients indicate the extent of variation from one week to another. 

number in the proper space of a tabulation sheet on Avhich there Aras 
mimeographed a list of the food groups and spaces for recording the 
daily use, by number of servings, of these foods. When there Avas doubt 
as to AAdiich food group an item belonged, an extensive list, Avhich had 
been prepared previously, served as authority. 

The total period OA'er AA'hich the diet Avas kept Avas diAuded into 
seven-day Aveeks starting at the delivery Aveek and Avorking back. For 
AA-eeks having not more than tAA'O days missing, a seven-day total aa'RS 
computed on the basis of figures available. When more than tAvo days 
AA'ore missing, the entire Aveek Avas omitted. Next the AAmekly average 
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actnal chemical work. We have attempted in this study to determine 
tlie value, if any, and the limitations of, a qualitative nutrition method 
as it was applied to our research material. Some of the dietary habits 
of 25 pregnant women of moderate to meager means are also considered 
in this paper. Their husbands were employed as follows: 8 engaged 
in small business, 7 college teachers, 4 farmers, 1 laborer, and 5 were 
not married. 


RECORDING AND ANALYSIS OP QUALITATIVE FOOD DATA 

In the '‘qualitative’^ method used, the patients were given mimeo- 
graphed sheets on which there were spaces for recording each of the 
three meals of the day by items, the e.stimated quantities of some, but 
in most instances the number of seiwings. Thus for breakfast a mother 
might make a record something like the following: orange .iuiee, % 
glass; oatmeal, 1 serving with ei’eam and .sugar; white bread toast, 1 
slice with butter; coffee, 1 cup Avith cream and sugar. Lunch and 
dinner Avould be recorded in a similar manner, as would also any 

Table I. Size of Sebvikgs Obtained Prom Quantitative Data 


FOOD GROUP 

1 

AVF.BAGE SIZE OF SERVINGS OF 
FIFTEEN INDIVIDUALS* 

AVERAGE BASED ON 
AVERAGE SERVINGS OF 
EACH OF THE HFTEEN 
INDIVIDUALS 

NUMBER 

OF 

SERVINGS 

AVERAGE 
WEIGHT OP 
SERVINGSt 

COEF- 
FICIENT OF 
VARIATION 

WEIGHT 

OF 

SERVINGS 

COEF- 
FICIENT OF 
VARIATION 

Meat 

in 

68.9 

44.8 

71.3 

26 .G 

Sea food 

27 

1 104.3 

36.5 

113.3 

32.3 

Milk 

302 

233.1 

54.7 

254.8 1 

3 S .1 

Ice cream 

21 

i 91.8 

18.2 

] 


Cheese 

20 

i 23.1 




Eggs 

72 

61.7 

41.3 

60.5 

41.2 

Legumes and nuts 

40 ■ 

82.1 

66.3 

91.5 

53.8 

Potatoes 

70 

93.4 

53.7 

95.0 

33.5 

Cooked leafy vegetables 

21 

116.8 

45.0 

116.3 

27.7 

Other cooked vegetables 

5.3 

67.2 

64.0 

65.2 

69.4 

Baw leafy vegetables 

101 

44.2 

1 58.1 

38.8 

44.1 

Other raw vegetables 

48 

48.9 

1 61.1 

39.5 

40.7 

Tomatoes 

93 1 

148.9 

1 55.1 

141.9 

30.5 

Citrus fruits 

113 

117.9 

54.7 

124.0 

22.8 

Other raw fruits 

134 

129.5 

60.2 

122.2 

i 34.2 

Cooked fruits 

89 

123.7 

82.8 

109.5 

30.4 

AVliite bread 

112 

43.8 

53.9 

37.1 

29.6 

Whole grain bread 

94 

43.2 

47.9 

47.7 

36.4 

Other flour and meal mix- 

112 

44.3 

77.6 

38.3 

71.0 

tures 



Milled cereals 

24 

32.8 

i 



Whole grain cereals 

70 

35.8 

97.7 

40.6 

74.5 

Sweets 

Butter. 

Cream 

Bacon 

227 

20.8 

96.3 

17.9 

53.2 

232 

13.9 

72.4 

13.8 

34.1 

83 

50 

63.0 

19.6 

68.2 

62.5 

24.0 

1 


individuals include the 5 


- considered in Table II. 

by' addina^lf .in this column. The average was obtained 

serving weights and dividing by the number of servings. In 
column 4 an average was first obtained for each individual. 
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only (2) is free from obvious gross error as a result of tlie inaccuracy 
of attempting to classify food mixtures, the variability in the size of 
servings, and the variability in chemical composition of any given 
food. It is, of course, necessary to determine what error may be 
expected from these sources. To accomplish this objective we have 
compared the results of our qualitative determinations with quantita- 
tive determinations on the same subjects. 

The chemical composition assigned to the food classes was based on 
the figures given in Waller's food table." In the case of milk, ice 
cream, eggs, and other single items, the actual analysis, given as sucli, 
was used ; but in such instances as cooked leafy vegetables an average 
was taken of the composition of a number of foods which are included 
in our classification of cooked leafy vegetables. In order to have a 
table with a uniform base for conversion purposes, a 100-gm. portion 
was chosen as the basic quantity. 

The figures for the probable size of the serving were based on quan- 
titative records of 15 women who have been used in balance studies 
in our laboratories. These records were analyzed and an average was 
taken of the actual weight of the servings. These average figures are 
given in Table II along with the number of weighings on which they 
are based and the coefficient of variation. As might be anticipated, 
the variation in size of serving was considerable. If, as we have done, 
the weight of the serving is computed from the group score as a whole 
and also from the 15 averages of the 15 individuals, there is good 
agreement betAveen the tAvo. The variation from one indiAudual to 
another can also be seen from Table II. 


Table II. Comparison of Quantitative and Qualitative Diets 


SUBJECT 

NUMBER OF 
OBSERVA- 
TIONS* 

CALCIUM 

GM. 

PHOSPHORUS 

GM. 

PROTEIN 

GM. 

FAT 

GM. 

Mrs. L. 

6 


1.18 (1.50) t 

1.57 (1.65) 

79.0 ( 94.1) 

lOG.l ( 86.4) 

Mrs. B. 

7 


1.21 (1.47) 

1.50 (1.29) 

70.5 ( 64.7) 

94.3 (100.2) 

Mrs. Pi. 

8 


1.01 (1.54) 

1.29 (1.54) 

G7.7 ( 81.0) 

87.8 ( 90.5) 

Mrs. W. 

3 


1.22 (1,59) 

1.38 (1.51) 

68.1 ( 04.5) 

none 

Mrs. Pr. 

6 


1.82 (2.39) 

2.10 (2.39) 

110.0 (112.2) 

none 

The above com- 30 


1.27 (1.09) 

1.58 (1.07) 

79.9 ( 83.7) 

94.7 ( 94.7) i 

bined 


r 

= +0.7010.00 

r = +0.7310.06 

r = +0.8010.04 

r = +0.4310.12 


•These observations were at approximately tiventy-eig-ht-day Inteivals, 

•iThe figures In parenthe.ses are tiiose from actual quantitative analyse.s, some 
of which have been published elsewhere (Pyle and Huff).’ 


tTwenty-one cases. 


With these figures available it is necessary to multiply the average 
number of servings of a food group per Aveek bj' the aA^erage size of 

•In order that there may be no misapprehension, it is pointed out that tlic qualita- 
tive method is adjusted to the records of 15 women ; 5 of those arc chosen for actual 
onmn^risons Ifiill 15 could have been used for actual comparison, the result would 
simnlv have amounted to a check on the figures for chemical composition of the food 
cHsses In tlm present compari.son, the 5 contribute to the estimate for the size of 
-Tnd one would naturally expect that the size of their servings would be 
hPfter^adJusted than those of any random .sample would be. This fact loses much 
of Itl sT^lflcance when it is considered that the dilution, in every Instance, is 1 in I- 
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luiniber oi‘ servings of a food group was determined. The results of 
such tabulations are shown graphically in Fig. 1. Each point repre- 
sents the average number of servings of a food group an individual 
had per week. It can be seen that the dietary habits of these 25 dif- 
fered considerably, and when the scores for any particular individual 
are followed through, as has been dojie for two cases in Pig. 1, her 
peciiliarities are at once revealed. Each point on Fig. 1 (a) varies with 
respect to the average of the entire group, and (b) represents an aver- 
age of the several weekl}^ scores; hence, a coefficient of variation can 
be computed for each point on Pig. 1. 

The values for the average (average for the 25) number of servings 
of a given food item per week and the avei-age of the above-mentioned 
coefficients of variation are given on Pig. 1. When all the women ate 
of a given food class frequently the group average was, of course, 
high ; furthermore, if high averages are associated with low coefficients 
of variation and low averages with high coefficients of variation, a 
high group average indicates stability of ingestion of that item and 
vice versa. The actual correlation between the two items (group aver- 
age of average number of servings per week and group average of the 
coefficients of variation of the individual average number of servings 
per week) was found to be -0.76 ± 0.06. This gives a coefficient of 
determination (r-) equal to 57.8. Hence, 57.8 per cent of the variation 
in choice of items from one week to another is associated with the 
number of times that item is eaten. This fact, we believe, has some 
bearing on the question of changes in diets during pregnancy; because 
the intake of food items which are taken frequently enough to be im- 
portant in the nutrition of the patient also tends to remain stable 
throughout pregnancy. 

ESTIAIATING THE CHEAIICAE COAIPOSITION OF THE DIET 
PROJI QUAWTATHTS FOOD RECORDS 

We have compared the results obtained from an analysis of the 
qualitative and quantitative data in order to show (1) within what 
limits quantity of ingestion of a given food element can be estimated 
from the qualitative records, and (2) Avhether the estimated quantities 
obtained from the qualitative records bear a fairly constant relation- 
.ship to the actual ingestion, and, therefore, can be used for the rela- 
tive rating of individuals. 

In order to transform qualitative food records into estimates of the 
quantities of food elements, it is necessary (1) to group foods accord- 
ing to the likeness of their chemical composition, (2) to determine the 
average number of servings per time unit in each of these groups, 
(3) to determine what quantity of each food group most nearty repre- 
sents the size of each serving, and (4) to employ tables of the average 
chemical composition of the vai-ious food groups. Of these procedures, 
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pliospliorus of tlie other individual (Mrs. Le.) is also quite appar- 
ent. Her intake of meat, eggs, legumes, and nuts is almost average 
while her milk intake is low. Although there is considerable variation 
in size of servings, it is our feeling that the existence of a poorly- 
balanced or -well-balanced diet sIioavs up readily in Fig. 1. An actual 
comparison of qualitative and quantitative scores makes a more com- 
plete appraisal possible. 

Of the 15 Avomen from Aidiose records Table I AAms constructed, 5 had 
qualitative records and at the same time had cooperated in a number 
of balance studies Avhieh haA^e been described by Pyle and Huff.’^ It 
AAms, therefore, possible to compare the actual food analj^ses on the 
metabolism days Aidth the qualitatiAm estimates for those same days." 
A summai' 3 ’' of such a comparison is given in Table II. There is fair 
agreement betAAmen the quantitath'-e Amlues and the qualitathm scores. 
The calcium figures are in eveiy instance too Ioaal but the product 
moment correlation for all 30 obseiwations is as good as that for phos- 
phorus and protein, and better than that for fat, AAdiich is based on 
only 21 observations for 3 subjects. 

DISCUSSION 

• These results Avould seem to AA’-arrant the conclusion that the qualita- 
th'-e method, as it is described above, is adequate for scoring a group 
of indiAuduals and for comparing any one of the individuals Avith the 
group as regards ingestion of the Amrious food elements. Obviously, 
the method is not applicable as a part of balance study technique. The 
method should be useful for studying the influence of nutritional fac- 
tors on a large group of indiAdduals. There is compensation for lack 
of precision in the fact that nutritional disorders are usually not 
noticeable until an indiAudual dcAuates considerably from an optimum 
intake. 

The reason for the Ioav calcium scoi’es is not entirely clear. No doubt 
there is a tendency for the qualitatiAm method to underrate, but tins 
is probably not the only reason, since one Avould anticipate an under- 
rating of all factors to take place simultaneously and not consistently 
only one of them. A significant part of this discrepancy is probably due 
to the A'ery high calcium content of the Avater in this locality. 

SUMMARY 

The dietary habits of 25 indiA'iduals are described and compared. 
The A’ariation in intake of a ghmn food item or group of food items 
from one AA’eek to another is largely dependent upon the average 
quantity (number of seiwings) eaten in a Aveek. It is pointed out that 
this fact may have some bearing on the question of changes in dietary 
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the serving of that group; multiply this i)roiluct, wliieh is the eslimnftul 
quantity j)er week of that food group whieh was eaten, by the seore 
for that food group (from the tables) for ealeium, phosphorus, nitro- 
gen, fat, etc., and divide by 300 (since the score is based on 300‘gin. 
samples). The values for each food element thus determined are then 
added and the total estimated A-alue for each food element is obtained. 
Those obtained for ealeium, jiho.sphorns, protein, and fat can be. seen 
on Fig. 2. There the scores for two individuals are marked. These are 
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Fig. 2. — ^The estimated quantity 
sested per week by 25 women durint; 
be. arc indicated. 


of protein, fat, calcium, and phosphorus In- 
prcgnancy. Tlio .score.s for Mr.s. Br. and Mr.*?. 


the same persons whose average number of servings per week have 
been followed through on Fig. 1. If the records of these two are 
examined on both figures it is not difficult to see why the habits of 
one of them (Mrs. Br.), as indicated on Fig. 1, should have resulted 
in such low intakes of protein, ealeium, phosphorus, and fat as our 
estimates indicate in Fig. 2, since her general level of ingestion is low. 
The reason for the low ealeium score and almost average intake of 
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to protect the perineum from serious laceration and also to protect the fetus from 
sudden increase in intracranial pressure. When episiotomy is indicated it should 
be performed soon after the presenting part has descended to the pelvic floor rather 
than when perineal laceration is imminent. This not only preserves the integrity of 
the pelvic floor but subjects the fetus to a lesser degree of trauma. 

Technic . — ^Mediolateral episiotomy is the type in routine use at the Chicago 
Lying-In Hospital. The depth of the incision varies, of course, in the individual 
case but has usually been sufficiently deep to cut the superficial portions of the 
levator ani muscle. In nearly all instances the repair has been performed at the 
completion of the third stage of labor. 

Two general methods of repair have been employed. In nearly three-fourths of 
the cases (72.6 per cent) nonabsorbable suture has been used. In this type of repair 
the edges of the vaginal mucosa are approximated with interrupted catgut suture. 
The muscle of the perineal body and the skin edges are brought together with deep 
interrupted, figure-of-eight, silkworm sutures. Usually four to six such sutures are 
used. They are tied loosely and at the completion of the repair the skin edges are 
accurately approximated and fixed with Allis clamps which are left in place for ten 
to fifteen minutes. This is the type of repair which the internes are instructed to 
use and which is routinely performed for teaching purposes. 

Table I. Chicago Lyixg-Ix Hospital, July 1, 1933, to June 30, 1935 

Total No. deliveries 5,624 

With episiotomy 2,987 52.9% 

Without episiotomj* 2,637 47.1% 


Episiotomy 



TOTAL 

INFECTED 

[ PER CENT 

Silkworm-gut repairs 

2,170 

56 

2.5 

Catgut repairs 

817 

11 

1.3 


In the other method catgut is the primary suture material used. Either continu- 
ous or interrupted sutures are used to approximate the muscle and subcutaneous tis- 
sue. The vaginal mucosa is closed with catgut and the skin edge with either catgut 
or a subcuticular silkworm suture. 

During the delivery particular attention is paid to liemorrliage from the episi- 
otomy wound. This is usually controlled satisfactorily by the pressure of a .sponge 
in the incision. Bleeding vessels are clamped and tied prior to delivery. During 
the repair any bleeding points are carefully ligated. The amount of blood loss 
may be considerable and hemorrhage is one of the dangers of episiotomy, difficult 
perhaps to evaluate but of undoubted importance. 

Care of the perineum during the puerperium has been the same in the two tj'pes 
of repair. It consisted of perineal irrigations following voiding or defecation. Heat 
has been applied in the form of saline packs when discomfort is present. Careful 
inspection of the perineum is routine when any abnormality is suggested. The silk- 
worm sutures are removed on the eighth postpartum day except when earlier removal 
may be indicated for drainage. 

Immediate Ecsults. — Healing of tlie episiotomy incision takes place with equal 
rapidity in the two groups. In the absence of infection there is no apparent dif- 
ference in the amount of discomfort. Pulling of the sutures may occur in either 
group and the amount of soreness present depends to a considerable degree upon the 
tension used in tjdng the sutures. Ample room .should be allowed for the edema 
wliich usually develops. Care .should be excrci.sed in tying the silkworm sutures so 
that the cut ends will not prick the skin surface. 
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hnbiis G\irin'^ pre^nmu-y, A system whereby the (pianlUy of ealeium, 
phosphorus, protein, ete.. eaten is esliinated from daily qualitative 
records of the fond items eaten by an individual lias been described 
and evidence is driven to show that the system is reliable within such 
limits as are frequently desirable for certain types of {rroup dietary 
studios, 

m:Ki:m;N<'i>^ 

(1) Pule, S. I., on<J Jliiff, C. t:.: .T. Xtilritinn 11: tOr., lOIJf). (2) WnUcr, 

Dorothii:' Nutritive Vsilue of Foods, Aun. Arlmr, Mirliienu, lOaU, Georfre \\nlir. 


A STUDY OP 2,087 CONSECUTIVE ElUSTOTt)MIES 

Norman* R. Kuirri'-scnMAR, ^T.S., anu P, llriiKU, ^T.A., ^I.D., 

Chicago, Im.. 

(FrOTn ihc licpnrtvxrnt of ObsUtru'^ flu<7 (hin>'coloi]ii, Thr I' nivi of (Jiiropo anil 

The Chiettfin Lyinp in IlnspUaJ) 

A n operative procedure which is freipiently jicrformed may {^rad- 
• ually become, iiinored as a possible soun’c of ennqilications. Tiiis 
is particularly true if the procedure is undertahen only as a portion of 
the treatment of the patient. In many respects this is the ])re.sent atti- 
tude toward cpisiotomy. This study was undertaken in an nitomjit to 
evaluate episiotomy from this standiioint. A comparison is also pre- 
sented between two common methods of re]mir of cpisiotomy. 

The material upon which this study is based was obtained from a 
review of the records of all patients delivered in the Chicago Lying-Tn 
Hospital from duly 1, 1933 to June 30, 1935. During this period there 
w’ere, 5,62-1 hospital deliveries. Episiotomy was performed in 2,987 of 
these deliveries (Table 1). The incidence of episiotomy is therefore 52.9 
per cent in this series. Slightly less than one-half of the total groiq) of 
patients were being delivered for the first time. In nearly every instance 
the epi.siotomy was performed upon a primipara or upon a patient who 
had had a previous episiotomy. 

Indications. — Episiotomy is usually porforincd iu an aUein})!, to minimize tlic 
to the birth canal ■which occur.s with the passage of the presenting part and 
after-coming head over the perineal body. If the outlet is not enlarged by such 
a procedure, laceration occur.s in 50 to GO per cent of priiniparas. Episiotomy 
becomes increasingly indicated when the perineum has loss than the normal elasticity 
due to such conditions as advancing age, extreme mu.scularity, perineal scars, or con- 
genital deficiencies. In the presence of a large or firm fetal head the danger of 
perineal rupture is increased. Contracted pelvis, particularly of the funnel type, 
necessitates a greater encroachment of the fetus upon the posterior part of the pelvic 
outlet and increases the frequency of perineal tears. Rapid delivery occurring be- 
fore adequate dilatation of the soft parts has been accomplished indicates episiotomy 
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Infection of the opiMOloniy woujul nap prepont in 07 patients of the total group 
The. ineideuee of infection is therefore 2.2 per cent. The incidence is slightly higher 
in thoHO repaired with silkworm suture. In the 2,170 patients reptiired in this man- 
ner 2.5 per cent (50) showed infection. In the enttpit repair series 11 of iho 817 
patients (l.'> per cent) had infection in the wound (TaMe 1). Many of the infectiniis 
were of minor character as is evidenced l>y their relation to febrile morbidity. In- 
teresting in this eonneetion is the fact that in the silkworm group only one-half of 
the infected patients had suflicient elevation of temperature to be <M»nsidered as 
morbid (Table II). In the catgut group, however, U of the 11 patients with infec- 
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tion wore classed us morbid. It would appear that iufeetiou in tbc latter group was 
more extensive or tliat it was not ns readily recogni/,ed so tbal early drainage could 
be e.stablishcd. 

The incidence of infection shows, as wamhl be exi>ectcd, a correlation with the 
type of procedure used to complete delivery (Table 111). Ajtproximately one-half 
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Low forceps delivery 
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Total 
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2,170 
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817 

11 



of the episiotomies preceded natural delivery. The incidence of infection is lowest 
m this group and increases with the complexity of the obstetric procedure performed. 
It is to be noted tliat comparable numbers of the various operative procedures were 
done in the groups with the two types of repair. The incidence of low forceps de- 
ivenes was 31.(5 per cent in the silkworm group and 40.8 per cent in the catgut 
group, while in midplane forceps, the figure was C.2 per cent and 5.8 per cent, re- 
spectively. The other operative procedures show a similar parallel so that this is not 
a significant factor in the evaluation of the two methods of repair. 
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dent morbidity, incidence of infection, and end-results. We believe that 
a sufficiently large series has been .summarized to eliminate the majority 
of errors which might be due to individual factors. The following con- 
clusions are presented : 

1. Infection of the episiotomy wound is a minor but significant cause 
of puerperal morbidity. 

2. The incidence of infection is greater in those eases repaired with 
silkworm gut suture but the average infection in this group is less severe. 

3. The incidence of infection in both types of repair increases rapidly 
with the complexity of associated obstetric procedures. 

4. Morbidity and end results depend upon factors otlier than the type 
of suture material used in the repair. 


FACTORS AFFECTING BLOOD LOSS IN THE THIRD 
STAGE OF LABOR'"' 

Milton Abramson, M.D., Ph.D., and Isabel Berman, M.A., 

Minneapolis, Minn. 

T he problem of blood loss in the third stage of labor has been sub- 
ject to extensive statistical treatment in four different investiga- 
tions, first by AhfekU in 1904, next by Calkins, Litzenberg, and Plass 
in 1929“ and 1931^ and more recently by Pastore'* and the present 
writers. 

These researches have much in common, inasmuch as thej’’ all utilize 
large numbers of cases. Pastore’s series is the only one numbering 
less than 1,000 cases. Thej' all consider the effects of such factors as 
gravidity, age of the mother, duration of labor, weight of the fetus, 
and weight and area of the placenta, and thej’’ note further the influ- 
ence of the management of the third stage on blood loss. 

Ahfeld and Pastore conclude that certain of the factors named have 
a marked influence on blood loss, whereas our work and that of 
Calkins indicate that, while .sucli factors as weight of the inolbcr, 
weight of the child, and weight and area of the placenta are signifi- 
cantty related to blood loss, the extent of the relationship is too small 
to be of any predictive value in individual cases. 

The secret of the discrepancy lies in the statistical method used. 
Ahfeld and Pastore relied on a comparison of averages while the other 
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— Tlu> fju’torii n'sjimisililc for tnorlii«lity in tlK> 
rcconit'tl in Tablo IV. Tin* t-tandiinl of niorliitiily ns.'d i,« ilmt by Dol.oc, 

Every patient, wilii a temperature of .100® K at any time tlironiilimit llie lio.^^pital .‘^tay 
is eo'n.'idored morbid. The morbidity rate for tlte ])afients is Ebl per rent nsmjr 

tliis st.andard. If e.lassitiod aeeordin}: to the Stra.‘-.«lmrfi method (any patient havniK 
a temperature of ,100.4“ E. on two day.-j of the .Hoeond to tentii jmerperid duys ju- 
cbisive), the morbidity rale is lowert’d to (1.7 per eeut. In Inlde 1\ the eauses of nior- 
bidity ami their frcciueney in the various olestetrie proi-ediire-- employed in tin* ftrctip 
are summarized. It is' tr* b** noted that infeetioji ot the ('pisiotomy woiind. allhoiif.;h 
relatively infretpient, forms the seeond lur”e*-t ttronp ol speeitie eause.s of morbidity. 
It is exceeded in frefinom-y only by upj>i'r "enittil tract infeeiion. 

Morbidity may be eonsidered by other .siamlards than lempenittir.* elev.-ition. .\ii 
inerea.^e iti the averajie dnrtilion of hosjdtalizatitm shmdii be cV.ssst'il tis evidenee of 
morbidity. 1’he tisiml duration of liospital .'*tay for onr patients is It'n d.'iy.s. In llie 
group of patients in whom an infected episiotomy was ]>i'es<*nl (he perio<l of Im.-^pitul- 
iz.atiou was somewhat longer. Tlie uv<*rage diiraliou in the ea,‘-e.>.- rejiaired v.ith the 
.silkworm gut technirnu*. in which infection of tin* wonml ilevelopt'd, wjis Itl.a days. 
In the patients in whom infection was present in an episiotomy wound reptiired with 
the catgut suture teidmiqui* the average djiralion of liospitjdir.'itioa wjis jirolonged 
to 15.11 dnv.e. 


MortnUlxi . — In the comjdetc series of 5,(124 d'divered during the period of our study 
there were 12 deaths. This rt'sults in a mortality rate of 2l.l> per lO.OtiO patients. 
Only three of these deaths occurred in the 2,!tS7 patients ujum whom epi,«intomy wa.s 
performed. In those three insttmees there is no demonstr.nble relation bc’tween the 
episiotomy and the fattd termination. In one of the j)atients pregnaney was eom- 
plicated by severe, mitral cardiac disea.se. She was delivered at term by eid.^-ifitomy 
and low forceps opt'ration. Death occurred om* and onedmlf hour.s ]>ostpartnni 
of cardiac dccompenssition. In tlie sec<ind case delivery at term wa.s accfunpli.shed 
also by episiotomy and low forcep.s application. Death occurred six dny.s postpartum 
of agranulocj'tic angina. The episiotomy was rej)aired with eatgnt suture and if 
showed no evidence of infection. The third juitient wa.s delivered following epi.si- 
otomy and midplane forceps application. She died sixty-one days itostjiurlnm of 
puerperal sepsis. The episiotomy was repaired with silkworm suture and was infected. 
The perineal infection tippeaved to be secondary to an intrauterine infection with a 
profuse locliial discharge from which liemolylic s1rej)tococei were cultured. 

End-JicsitUs . — An attempt was made to determine the character of perineal sup- 
port following episiotomy as evidenced by the condition at the time of examination 
at least six weeks postpartum. Information was available in the records of (12.1 jier 
cent of the total group with a s^ligbtly higher incidence of follow-up in the .silkworm 
gut repair group than in tlioso repaired willi catgut. Table JT .shows a classification 
of results in the two types of repair. It i.s to be noted that a poor result was 
recorded in 2.2 per cent of the silkworm repair group ami in 1.1 per cent of the cat- 
gut suture repairs. No significant difference in the cnd-ro.'mlfs of the two group.s 
could be noted and generally sati.sfacfory results wore recorded. Occasional instances 
were recorded in both groups in vvlueh over-approximation of the incision Imd been 
produced. This error is a source of dyspareunia which may not bo relieved until the 
vaginal opening is enlarged by superficial incision. It is to be differentiated from 
pain due to tenderne.ss along the line of the episiotomy tear. Such tcndornc.s.s may 
persist for several months and then gradually disappear. 


SITMMAKY 

Two thousand nine hundred and eighty-seven consecutive episiotomics 
have been considered from the standpoint of immediate iiealing, coinci- 
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Using a modification of Williams’ technique, Calkins in 1929 Avas 
able to reduce the average blood loss to 222 c.e. Calkins, Litzeuberg, 
and Plass, Avere also interested in factors other than management af- 
fecting blood loss in the third stage, and they are the authors of an 
interesting paper on the subject. Calkin’s contribution is based on 
1,400 University hospital eases, Plass ’s on 1,200 private patients, and 
Litzenberg’s on 3,000 University hospital eases. 

Using both the comparison of averages and the correlation method, 
they -found that the age of the mother bore no relation to blood loss, 
but that, due to lacerations, a first preguancj’- resulted in slightly 
greater’ blood loss than subsequent pregnancies. The length of the 
third stage of labor Avas more eloselj’- related to blood loss (r = 0.14) 
than the first or second stage (r = about 0.05). Such factors as height 
and Aveight of the child and the mother and Aveight and area of the 
placenta seemed to have more effect on blood loss since their cor- 
relation ranged from 0.09 to 0.18. The management of the third stage 
Avas probably more important than an3’- of the other factors, one in- 
A^estigator reporting an average loss of 462 c.e., Avhereas the other tAvo 
found aAmrage losses of 317 and 222 c.e. 

Pastore ’s studj^ reports an average blood loss of 244 c.c. AAdiicli com- 
pares faAmrablj’- Avith the Calkins figure, but Pastore is also to be 
criticized for not usiug the correlation technique. His method, the 
comparison of averages, is the same as that of Ahfeld, done thirty-tAvo 
.years before and his series of cases is not nearly as large. He does, 
lioAveAmr, include such additional factors as the effect of time of rup- 
ture of the membranes, type of presentation of the placenta, and 
degree of laceration on blood loss. He agrees Avith Calkins in con- 
cluding that duration of labor, Aveight of tlie babj’’, and Aveight of the 
patient are related to blood loss, but due to his use of aA^erages he 
OAmrestimates the amount of the relationship. For the same reason, he 
stresses the relation betAveen blood loss and age AA^hieh is reall.A'’ insig- 
nificant, and although he gives no figures, he states that there is no 
relation betAveen Aveight and area of the placenta and blood loss. 

The present study is based on an analj'-sis of 1,658 births at the 
IMinneapolis General Hospital not including multiple births, cesarean 
sections, and certain incomplete records. Premature and operative 
delh^eries are included' AAuth the other cases. The statistical constants 
haA’e been calculated separatelj' for premature infants, i.e., those 
Aveighing under 2,800 gm. ; normal infants, i.e., those Aveighing over 
2,800 gm. ; and for the total group Avhieli had an aA^erage Aveight of 
^ 348 "in. Since the correlations Avilh blood loss are .substantially the 

t? ...I 

same for all three divisions, only the figures for the total group aviU 
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.studies used the eorrehition^ teel»ni<|ue. (’(mipurisuu of nveniKes Jiiay 
nr.ujuify the relationship, sin<*e it does not lake into aeeount tin; 
amount of overla}>pinjr helweeu «'rou})s. Ji’ tlie nuinher of eases is 
larj^e. a very small eorrelati(>u will aeeounl for eonsistent jlifferenee 
in averaj^es, ^I'he eorrelation methotl takes aeeoiiut ol the \ai mhilit^N 
and j.nve.s the amount of the relationship in a siufxle tifrure. 

Kor example, consider 'fahle 1 taken Iroin Past<n'e, showinjr the le- 
lationship between aiie and blood loss in tin' ])laeenlal stafre, 
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Since the average blood loss increases eonsistejitly with apre, Past ore 
eoneludes that there is a sif'nifieant relationshi]). that is. that older 
women lose more blood than yonuprer women. As a matter of fact, it 
a seatteroram were made with nire ns one axis juid blood b>ss as the 
other, and points plotted indieatiu'r the apre and the blood lo.ss for 
each woman, they would be so .scattered that they would show no 
definite trend. Calkins and the present writers all lind correlations 
of 0.01 or 0.02 for tliese variables, and if Pasture's data are assumed to 
have the same variability as ntirs. a eorrelation biserial rt <if 0,1 n is 
obtained, which might result by chance from a truly zero relationship. 

Since Alifeld’s work was done before the eorrelation tcehui(jue was 
known, he is .iuslified in not using it. Ahfeld noted the elVeci of 
gravidity, weight of the child, weight and surface area of the })lacenta, 
and length of labor on blood loss. He found a gj-eater blood lo.s.s to 
be associated with a lieavior child, a larger jdaconia, or a longer labor. 
In bis management of tlic third stage, uidoss the patient had a hemor- 
rhage, he usually did not attempt placental expiro.ssion until two honns 
had elapsed. 

lA'illiams," in 1919, criticized Ahfeld ’.s 1cchni(pie of management 
which resulted in an average blood loss of 515 c.e. He re])orled that 
hi.s method of expressing the placenta from the. vagina by gentle pres- 
sure upon the fundus immediately following ]ilaceida1 separation, 
resulted in an average blood loss of only 344 c.e. 


"v s n is incn.^Hi'od by tlio foriiuibi r = 

deviation from the mean vnlvic of nil the x’.s, y Is libcwi.sn 

^Matton from it.s mean, ami 5^ anU 6,- moa.surcs of variability or .•spread arc 

N V — , respocUtely. r i.s -1 if x and y have a perfect invor.se rclation.shlp, 

is In*auantitative‘*?o,-m correlation If one variable, .siicl, a.s blood los.s, 

IS m quantitatue foim. but the other is (hvi<lo<l into two catCKorios, such us ago 

nnaor Ihlity ana aac over IWrty, Bbortal r = !3 a.i,c.c M, ana M- are 
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Total length of labor exerts a small but significant* influence on 
blood loss as indicated by an r of 0.07. However, when the three 
stages of labor were considered separately by Calkins and his co- 
workers, they found the third stage to be a little more closely related 
to blood loss than was the first or second. 

Height and weight of the mother are related to blood loss to a simi- 
lar extent, height correlating 0.07 and weight 0.05. Calkins found 
slightly higher correlations for these factors, i.e., 0.12 for height and 
0.16 for weight. On the average, then, the tall heavy woman may be 
expected to lose more blood than the short thin one, but in any in- 
dividual case no estimate of blood loss can be made from the height 
and weight of the patient. 

The blood pressure of the patient is not at all related to blood loss, 
since the correlation is -0.02 for systolic and exactly zero for diastolic 
pressure. 

Weight of the child correlates 0.14 with blood loss. Litzeiiberg 
found this correlation to be 0.21 for first pregnancies and 0.11 for .suc- 
ceeding pregnancies. There is an average tendency for a heavier first 
born baby to be associated with a greater blood loss. 

Similar results are found by correlating the placental dimensions 
with blood loss, as indicated by a correlation of 0.16 between weight 
of the placenta and blood loss. Here, too, Litzenberg found the as- 
sociation to be closer (r — 0.18) in primiparous women than in multip- 
arous (r = 0.10), so that especially in first pregnancies a heavier pla- 
centa is associated with a greater blood loss. A lai'ger placenta also 
goes with greater blood loss as indicated by a correlation of 0.14 be- 
tween area .of the maternal surface of the placenta and blood loss. 
Area was determined b.y tracing the periphery of the placenta on 
heavj' paper and then measuring the area by a planimeter. Our cor- 
relation of 0.14 is a little higher than 0.10 reported by Litzenberg. 
Ahf eld's early contention that weight and area of the placenta are 
associated with blood loss is borne out by the present study, but one 
must remember that a large , placenta and greater blood lo.ss need not 
necessarily go together in individual cases. 

An analysis of the elfect of the type of presentation of the infant 
and type of presentation of the placenta on blood loss is presented 
in terms of averages, but if the large variability (of 209 c.c.) is kepi 
in mind these average differences must be interpreted with caution. 

The Schultz t^'pe of pi’esentation of the placenta, occurring in lO 
per cent of the cases is associated with an average blood loss of 203 
c.c. while the Duncan type, occurring in .30 per cent of the case.s, gave 

•When the number of cape.'! Is over 1,000. r of O.OG or over is probably slpniflcant . 
that is. In otiier samples of similar .size a posltiw eorrclation will re.siilt apraln. 
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be considered in detail. Kel’erenec to Table II \vill show the averages, 
standard dcviati<nis and correlations with blood loss for normal in* 
fonts. Table 111 gives the eorre.spimding information for the total 

group. 

The average blood loss, as nieasure<l by onr l{'ehniqne. was e.e. 
with a .standard deviation of ‘Jim e.e.. so that rd)ont two-thirds of the 
patients lost between M and 4‘V2 e.<*, ui blood. 
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Blood lo.ss 

i.tios 

22:1 e.e. 

208.5 e.e. 


Age of mother 

i.nso 

27 vr. 

0.5 vr. 

(1.01 

Gravidity 

LOdS 

.1 

2.0 

-n.o’.i 

Length of labor 

1.514 

32 hr. 

11.2 hr. 

0.07 

Height of mother 

1,170 

02 incli. 

2..'! inch. 

0.07 

Weight of mother 

1,17(5 

124 pounds 

22.5 pounds 

0.05 

Systolie idood pres.'sure 

1,580 

121 

15.7 

-0.02 

of mother 





DiastoUe blood pvcssuTC 

1,580 

81 

12.0 

0.00 

of mother 





Weight of child 

1,058 
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0.14 

Wei gilt of placenta 

1,058 
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141.2 gm. 

0.10 

Area of placenta 
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Like Calkins, we found that age is not related to blood los.s since 
the correlation between these factors is only 0.01. Litzenberg found 
that the correlation is still approximately zero when only first }>reg- 
nancies are considered, so that tbe lack of correlation is not due to 
the obscuring effect of gravidity. Gravidity itself has a slight }iega- 
tive correlation, -0.03, with blood loss. Parity, according to Galkins, 
correlates -0.05. Thus, there is indicated a barelj^ noticeable tendency 
for succeeding pregnancies to be associated with smaller blood loss. 




THE EFFECT OF CERTAIN SEDATIVES AND ANALGESICS 
ON UTERINE CONTRACTIONS 

Fred L. Adair^ M.D., and Sarah A. PEiUiL, M.D., Chicago, III. 
(From the Department of Obstetrics and Gynecology, The University of Chicago 
and The Chicago Lying-in Hospital) 

' I ’HE common belief that opiates induce a certain degree of nterinc 
relaxation wliieh tends to prolong normal labor, as well as to expose 
the parturient to an increasing hazard of postpartum hemorrhage, led 
us to undertake a studj’’ of the effect of various sedative and analgesic 
drugs on uterine motility. 

Our object was to establish a record of normal uterine contractions 
during the first and second stages of labor and to observe the alterations, 
if any, in these contractions in response to the administration of 
sedatives. 

Various methods for recording uterine activity by means of external appliances 
fixed to the abdominal wall have appeared in the literaturei-n from time to time 
and have rapidly fallen into disfavor with researchers wlio tested them. 

In 1932 Dodek described a new method of external Ip'sterography.s In our hands 
so far it has proved unsatisfactory. We have reproduced the apparatus in every 
detail but have failed to obtain a record of uterine contractions during labor 
simulating that published by Dodek. The indnciple upon wliich the apparatus is 
based is that “during each uterine contraction the anteroposterior diameters of the 
uterus and tlie maternal abdomen are increased. The more severe the contraction 
the greater is the increase.” We hai'e observed that in the first stage of labor 
the patient frequently complains bitterly of pain but no evidence of change in ab- 
dominal contour occurs, and the apparatus fails to register the uterine contraction 
that has apparently taken place. Extraneous movements, however, such as deep 
breathing, coughing, movements of the trunk and lower limbs, are recorded. Very 
strong uterine contractions influence the device, but the record obtained does 
not permit a true interpretation of the extent and force of the uterine contractions. 

The German worker, Eech,o in 1934 reported the use of an electromechanical 
hysterotonogi-aph. Some such a metliod may possibly provide in the future a 
means of investigation. Tlie last word on external liysterography has not, as yet, 
been said. 

It remained, tlierefore, for us to continue along the same lines of m- 
vestigatioii as previously reported from this clinic for the study of 
oxytocic drugs. 

Though no positive conclusions can be assumed from the contrast of 
the action of the drug on tlie postimrlum uterus with that on the uteru.s 
during labor, it is interesting to note the behavior of this muscular organ 
in the puerperium. Without having tracings obtained during labor it 
is mere speculation to assume that a similar response might be obtained 
from the intrapartum case. 


C32 



ABUAMSOX-IU'.UMAN : tJ>SS IX TiniU) stack 01’ KAllOIt 


f)31 


<111 {ivcrii^c loss of 270 o.o. I’jisloro, nlso, found llic Diiin'iiii pc 

to be assoeiatcd with a soiiunvlial prvcalcr lilood loss. 

The ivpc of prcKciitafinn of the infant, however, has jiractically no 
relation to blood loss (as shown by Table I\ ). 


TAiii.r IV. Loss IN Tur, Tnnat l?T.\tir. anh Tver, or Pcr.sKNTATioN 

or Tin; Inkant 
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nr.o 

tint 

1112 

I'M) 
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SUAl.MAUV 


(,)f all the faetors studied, none has any marked n'lation to blood 
loss. The age of the mother, her blood pressure, and ]n-obably her 
{rravidity have no measurable effeet ; the bei*rht and wei'rhl. of the 
mother and the total lenjrth of labor have a very small but si'rnifie.ant 
relation. The M-eif/ht of the infant and the weight and area of the 
placenta are related a little more closely to the blood loss. On the 
average, the tall heavy woman who has a long labor will lose more 
blood than the sliort thin woman who has a short labor. On the aver- 
age, loo, a large baby and .a large placenta will result in a greater 
loss of blood than Avill <‘i small baby and a small jdae.enta. 

Not one of these faetors, however, appi’oaehes the imi)nrtane,e of the 
management of the third stage of labor in its en’eet. For it is through 
improved technique of management that the average blood loss has 
been reduced from over 500 c.c. at the beginning of the centurv to 
about 225 c.c. at the present time. 


AVe wi.sh to .ncknowIedKO our int1ebte<lne.';.‘» to Dr. .Tolin 
Oeneral Hospital under \vl)o.“e direction the ellnicfU 
collected. 


Urner of tlio Mlnnc:ipoIIs 
dntri for tlii.') .«!ttidy wore 


aEPEnDXCK.S 

(1) AhfeUI, F.: Zl.«clir. f. Gcbuiish. u. Gyniik. 51: .'ll!, 190-1 (o) CnUcin<i L 

dttfZ P?n,s,9, h. D.: Am. .T. Oust. & Gynkc. 21: 175, ]9;n. (4) Tasiorr .7 l) • Aai 
J. OH.ST. & GYxrr. 31: 7.S, 1930. (5) inuUm., J. If’.: .1. 01, si & Di... Women BOri,’ 
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creases the danger of subsequent respiratoiy depression of the baby be- 
cause of our inaliility to plan the optimum time of administration to ac- 
cord witli the time of delivery. 

EFFECT OF SEDATIVES ON UTERINE MOTILITY 

Hypo. 



c. 


Cr^onovine 
0 .^ md.,ordl 





I I I I I I I I I I I I I I I I I I 1 
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Atropine sulphate, Yi^o gi'- given hypodermically, caused a slight fall in the gen- 
eral tone of the uterus (Fig. l-C). Other workers have observed .similar results. The 
contractions became slightly lower in ami>litude, but the uterine activity was never 
completely abolished. Atropine when used in combination with morphine apparently 
does not have the power to relax the uterus to anj- appreciable degree. 
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Fie. 2. 

Scopoliimine given alone in doses of 34oo, VvW} f>r I'r.'i gr- •'**'’ *'• tendency to relax 
the uteru.'^ more or le.“s befw<-en individual contriiction.s (Fig. 2-B). A .«itiiilar ctTecf 
is noted when it is given in combination xvilh morphine. This may be a caiisati'C 
factor in the prolongation of the first stage of labor if the drug is administered 
too e.arly. But here again, an analogy between liie uterus during labor and that of our 
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For our obsorviilions postimviuiu pntionts from llu* siNth 1o llio 
day wore used. :MuUi]i!iraK who bad no i>oruu'!d tears and had iuul an 
afebrile course lent Iheinselves most favorably to the study of ult-rini' 
motility. 

The .small rubber ba^^ was introduced into the uterine cavity with 
strict ase]die precautions. After an initial period ot observation, dni- 
inij which the uterus was found tt> be inactive, uternie motility was in- 
itiated by the admiuistratiou of an oxytoeii; substance. Fi’jronovine, 
orally or intravcnonsly. in O.-l and t>.2 m!i. doses resia-ctivcly was used. 
In all ca.se.s the activity of the uterus was retristered promptly. It was 
marked by a rapid rise in the tone of }h(‘ ur^ian. followed by a bri<'i 
period of tetany which, in turn, was succeeded by intermittent, rcfrular. 
uterine contractions. These contraetions often became sms'cssively 
"reater in amplitude as the activity eontiiun'd. Tlie "cneral tone oi the. 
uterus remained above the initial level. 


Having established a record of the uterine motility, we proceeded to 
observe the inflncnce of sedatives given .suheutmu'otisly and of analg<’.sic.s 
administered orally. 


Morpliiiio h’uljiliutc. J/j liypeilcrinically jtiitilnci'il »o rlianf'c in 

utorino aiotilily ( Kij^. l-.I ). The loiu' w.’ts miutVi'clcil. It nMiniini'i! 
timpHtiulfi of tlic c.oiitraclions was micliaii^fcii in tlic jzo'nler niiinbcr of casc-x, wliibr 
in a lo.sser iniiul)cr tlicrc ocenrrod an inercast* in the lieigltl of Iho l•on1^al•(ion. Tlii.« 
phenomenon is fretpiontly seen in tin* puticul wlio lias nti'rine lamtnietions initiate'! 
hy ergolrutc, 'I’lie interval hetween tlu* iiuUviiUtul vontrai-tions after the ailiuinis- 
tration of morphine was stiglitly ]>roionKeil, imiicatin}' a demee of relaxation al- 
though the general tone was unchanged. Subjectively the jeitient experienced nausea 
and faintness. 

Alorpliinc Vi gr. coniliincd witl> atropine gf- g^vv’c similar rc.sulls. In only 
two out of ten instancc.s was the regularity of the uterine contniclions soniewtiat 
•altered (Fig. 2-A). 


From the tracings obtained otic may conclude that the lone tind ac- 
tivity of the po.stpartum uterus are not signiticiuitly affected hy mor- 
phine. How far this holds true for the uterus in labor one ciinnol slate 
positively. (Jur observations suggest that the i)ossil)ilit.ie.s of extreme 
relaxation and increased postpartum hemorrhage due to its use as intra- 
partum and postpartum medication are slight in the ahsonce of deep 
inhalation anesthesia. Tlie fact that uterine coni.i'actions eont.inne regu- 
larly and uniformly after the admini.stration of morphine lends further 
support to tlie idea that its use during labor secures some analgesia while 
the uterus continues its normal function, provided there is analogy be- 
tween the reaction of tlie postpai-tum and intrapartum uterus. 

However, tlie ill effect of the drug on the resiiiratory mcehaui.sm of 
the baby must he borne in mind. Therefore, the ojitimum dose and the 
t.ime of its administration during labor should he carefully considered. 
The uncertainty of the time of delivery, especially in a multipara, in- 



OEAL PAEALDEHYDE IN OBSTETEICS 

Further Eeport op 300 Additional Cases 

Louis H. Douglass, M.D., F.A.C.S., Frank W. Peyton, A.B., M.D., 
AND J. E. S. SiAu, B.S., M.D., Baltimore, Md. 

T N A EECENTLA' published article, two of the authors reported a pre- 
A liminaiy study of 50 eases in which paraldehyde was given per os 
as an obstetric analgesic, and at this time we wish to iiresent the 
results of 300 additional patients receiving oral paraldehyde during 
labor. We also desire to present a more simplified technic than that 
originally used. 

In this series the paraldeh3>-de was combined with aromatic elixir 
instead of the projijdene glycol, alcohol, and syrup of acacia mixtux'e, 
the result being that the total quantity to be swallowed was much 
smaller, nausea and vomiting were much less frequent and the taste 
was as effectively disguised. Elixir ai'omaticum U.S.P. (simple elixir) 
is a syrup almost universally used as an agent to improve the taste of 
liquid medicines ; it is easj'' to procure, inexpensive and perfectly harm- 
less, and in our hands has proved a most satisfactoiy vehicle for 
paraldehyde. 

TECHNIC 

It is no longer considered necessary to wait for any particular amount of cervical 
dilatation or descent of the presenting part before beginning analgesia, the desire 
of the patient for relief from pain being the main indication. She is told that she 
will be given something as soon as she wishes it and is cautioned not to wait too long 
before seeking relief, otherwise it may be given too late for her to receive tlie full 
benefits. Better results are obtained when the paraldehyde is preceded by either 
to G gr. of pentobarbital sodium, the'U.sual dose being 3 gr., or % to % gr. of 
pantopon, it being remembered that the two drugs sliould not be given in combina- 
tion. Usually about one hour is allowed to elapse after the preliminary medication 
before giving the paraldehyde mixture, although this is not absolutely necessaiy 
and may be disregarded if labor is progre.ssing quite rapidly. The paraldehyde 
and aromatic elixir are given in equal parts, the amount ranging from 4 to G drams 
each, the average being 5 drams, the dosage not varying with the age, size, or 
parity of the patient. The two are stirred briskly and the patient permitted to 
smell of the mixture or told that the odor and taste are pungent and slightly breath 
taking. ' The nostrils are loosely plugged with cotton and the patient is instructed 
to swallow the dose quickly; she is then given a few swallows of water and permitted 
to lie down and after a few minutes the cotton is removed from the nares. 

If, as happens in a few cases, the patient is nauseated and regurgitates the mix- 
ture, an interval of about fifteen minutes is allowed and the administration re- 
peated. In attempting to decrease naimea it is helpful to luu-c tlie patient breathe 
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tPHt ]mti('nt innv not lioM. Tiio .■omlitions nhtninint: hi om-lt hisiniiro me hinVreiit. 
Hero we are ,iu<lflin}: quality rather than furee nf eont met ions. However, there 
was certainly no inhibition of aetivity. 

Xenxbutal, used xiruHy in '.1 nr. doses. |n'”h»eed no ’.iiqtreeiable ehanue in the 
uterine aetivitv (Fin. -■('). The general tone ami nnqdittide of the eontraetions were 
unaltered. There was. however, a sliKhl leiinlheninn of llie interval between the 
individual eontraetions. Tlie analne.sie eITtvt of tin- <lrtin was w<dl demonstrated. 
Wliilo the traeines showed as stron<r uterine aetivity as before the administration 
of the dnie. the patient reeeived definite relief from the pains. 

Aspirin and eodeine did not alter the uterine eontraetions. Hilandid, ifin nr. 
"iven hypodermienlly lessened the uterine eontraetions slightly (Fin. l-/>.>. The inter- 
val between the individual eont raei ions was somewhat ienntlo'ned. Xo diminution 
in the general tone of the nteriin' innsele oeetirred. Dm* is led to stisjici't that no 
relaxation of jireat denrei' ncenrs as a result of this dntn in the ttbove rbisane. 


BUMMAUY 

The int'lhoil of iiilonial hy.slorop'nitlty fnniishos tlio host inotliod for 
sliuly of ulofiijo jitdivily. Palionts in Iho imiiitalialo poslparliini jipriod 
tvoro observod. rtt'fiiio activity was initi.atcd with (‘rtifniovinc tmd the 
action of certain drutis cointnonly employed dttrintr labor was studied. 
While the force of the uterim* eontraetions was not mtmsnret], the trrapb.s 
show wliat ehantres were noted. 

Purtlier studies idtaijr these line.s are needed and ti safe and .sound 
method for rccordino; uterine aetivity during labor must bo evolved in 
order that observations on the action of drti^s durinjr parturition may 
receive a direct interpretation and be valuable for eliuieal applieatiou. 

uErinuiKCKs 

(1) Frry, E.: Zcntnilbl. f. Gynhk. 57: IP.';.’’,. (2) EiUri, .S'.; Zcnfmlhl. f. 
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Pignoli, Eenato: A New and Rapid Test for Syphilis, Riv. itnl. di einoc. 19: 

311, 1936. 

The author describes the teclniique of a new test for the diagnosis of .s.vTxhilis, 
using only a drop of dried blood, (Chediak-Dahr). Tlio advantages of tins method 
over the common diagnostic tests for syphilis are threefold; economy, simplicity, 
and rapidit}'. The report is based on 250 confirmed syphilitic patients and 125 
confirmed nonsyphilitic patients. The author states that this test is especially valuiddo 
when an urgent blood transfusion Iwcmnes necessary. 


AtJou.ST F. Dai-.o. 
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Table II. Method of Delivery 

METHOD PRIMIGRAVIDAE JIULTIGRAVIDAE TOTAIi 

Spontaneous 2 (1%) ((52%) 71 (23.3%) 

Low forceps 175 (91.5%) 35 032%) 210 (70%) 

Midforceps 10 (5%) 4 (4%) 14 (4.5%) 

Breech extraction 5 (2.5%) 2(2%) 7(2%) 

A number of additional operations tvere also done as the majorit}’ 
of patients had a routine cervical inspection following deliveiy with 
repair of any laceration ; and a nnmher of mnltigravidae with relaxed 
vaginal outlets had a posterior repair (elective perineorrhaphy) fol- 
lowing delh'^ery. All of the additional operations are enumerated in 
Table III. 

Table III. Additional Operations 


Episiotonij' 202 

Perineorrhaphy elective 35 

Trachelorrhaphy 54 

Hj'sterostomatomy 4 


Supplementary anesthesia was necessary for operative deliveries. 
Inhalation (NsO-Oo or ether) was used unless contraindicated, hut al- 
ways in greatly reduced amounts. The operative delivery of patients 
in whom inhalation anesthesia was contraindicated and the majority 
of elective perineorrhaphies were carried out under local infiltration 
and pudendal block. No supplementary anesthesia Avas required in 
the normal spontaneous deliA’^ery. 

RESULTS AND DISCUSSION 

The disagreeable taste and odor of oral paraldeh 3 ^de Avere dis- 
guised b.A" aromatic elixir. Five drams of paraldeh 3 ’'de and 5 drams 
of the elixir Avere gh’-en at the initial dose. No patients refused the 
mixture AAdien it Avas offered to them and none complained of its un- 
pleasantness. Their description of the drug Avas AAode and A'aried and 
the greater majority definitely stated that thej’ did not mind taking 
it at all. Amnesia began in ten or fifteen minutes and Avas complete 
in twenty or thirty minutes, complete amnesia being obtained in 94.3 
per cent of the cases. Since we hav^e begun to give the mixture earlier 
in labor the duration of amnesia before delivery has been increased. 
PrimigraAudae aAmraged three hours and thirty minutes AAuthout mem- 
oiy before delivery (minimum of one hour and maximum of eleven 
hours). IMidtigravidae averaged tAvo hours and thirty minutes (a 
minimum of thirty minutes and a maximum of three hours) of amnesia 
before delivery. All patients slept for a feAV hours folloAving delivery 
and droAvsiness Avith uneoneern and disorientation persisted for sev- 
eral hours. 
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dccplv. Tho p!iniia<‘liva('. olixir, nml gluhs u-=<>.l slioiiM !«' lu-pt in llio •<•(• i.ox, foi- 
..l.illinf; ui.ls i.mloniiUy in .'li.uiiii.lini: liu; sHulH Imrnitiu^ tui-l u-fwr.-.s iIh> 

(lilor by (Iccn'uj^insi tlu' vobitility of tlio j.urnltb-hy.ff, 

un'ofu stfdv 

Tlic prescnl sliidy consisted <d‘ :U)0 eases, all of wlii(d( wei-e (d)served 
sliortlv after the onset of labor and none was esjjeeially s<deeled. Ap- 
proximately one-lliird of tbe eases were ])rivate and ibc otbei two- 
thirds divided eqnally between white and e«)l(»red ward patients. The 
number of pnmiy:ravidae as compared to mnltifrravidae was almost 
2 to 3. there bein«r ItH and 10!», respeetively. Ai.'es ran^w'd from 
thirteen to forty-eiprbt. tbe greatest n\nnt>er bein*:: between twenty and 
twenty-five years. 

As in the ])revions study and for the same reasons considerable 
patbolofry w’as .seen. The vari<ius complications and frefpieney of 
their occurrence are mded in Table 1. 


Taih.k 1. Owrr.n'ATioN’s 



I’rcocbunjtsiii 



Chronic ncjiliritiH 


It 

Cnrdiovii'itnilar 


;i 

A<'Utc uj»))('r ro.<pirntory infci-titm 

(on adinissioji) 

L’S 

Antcpartiim pyolil i.< 


T) 

Miirgiiuil ]ihn:ont!i prcvin 


*> 

Hetainod jdneentu 


] 

IlvdramnioH 


■1 

Bicornutc uterus 


1 

Congenital di. '■location of hip 


1 

Broncliopneuiiionia 


1 

Twin pregnancy 



Pre.'^entation f.’ice 


r 

Transver.so arrest 


a 

Presentation l)roecli 


1 

Pre.'iCntation occiput i>n.'ifcrlor 


2.") 


Total 

v.'.r, 


No particular attention Avas paid to the station of tbe presenting 
part at tbe time the paraldehyde was administered. Tbe cervical 
dilatation averaged 5.5 cm. in tbe mnltigraA'idac and 6.2 cm. in the 
primigravidae at. the time the drug Avas given. Elective Ioav forceps 
and episiotomy Avere done routinely upon all primigravidae A\’ben tbe 
head reached the perineal floor and tbe cervix Avas completely dilated, 
a procedure also carried out in mnlligraAddae Avbo bad bad an episiot- 
oniy at former deliAmry. There Avere 25 occipitoposteriov presenta- 
tions at tbe time of delh'^ery, 14 of AAdiicb Avere delivered as saacIi, 10 
Avere manually rotated and 1 Avas delivered by tbe Seanzoni Ananenver. 
Pour cases of transverse ariest were delivered by Ioav forceps and 2 
by midforceps. 
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Pulse, respiration, and blood pressure are not cliauged in any great 
respect as compared to tlie normal ease. There is a definite lowering 
of the blood pressure in all eases of hj^pertension, but not in the nor- 
mal case, and we are convinced that there is great value in using 
paraldehyde in patients suffering from preeclampsia and eclampsia. 
We have seen paraldeh^'^de lower blood pressure in eases where other 
drugs have failed, and it is our policy to use it whenever possible in 
hypertensive eases. No alarming drop of blood pressure was noted 
in any single ease which could not be accounted for by her type of 
delivery or shocking procedure she received. 

Blood loss not discussed previously has been carefully considered 
in this series, because of the fact that a number of questions are al- 
ways raised as to whether or not paraldehyde has an ill efi^eet upon 
uterine tone. The average blood loss for each case was 240 c.c. Five 
patients were considered as having had postpartum hemorrhage (500 
c.c. or more). One was a case of multiple pregnancy with poljdiy- 
dramnios and retained placenta. The blood loss was estimated as 
1,200 c.c. Another patient had an extensive cervical laceration and 
lost an estimated amount of 1,000 c.c. The other three hemorrhages 
were of 500, 600, and 700 c.c. quantities and were attributed to partial 
uterine atony. All patients responded well to intravenous oxytocics, 
fluid, and blood and all made uneventful recoveries. We can thus say 
tliat paraldehyde has not increased the incidence of postpartum bleeding. 

Nausea occasionally occurred after paraldehyde was given and vomit- 
ing only seldom. Thirty-eight patients vomited the initial dose and 34 
of these retained a second dose given ten or fifteen minutes later. A 
number of patients who had prolonged labor required the administra- 
tion of a second or third dose, the amounts being smaller than origi- 
nally given. This was done without difficulty and no harm apparently 
j'esulted to baby or mother. There were in tlie series 22 patients wlio 
received this additional oral paraldehyde. There were 20 failures 
(6.6 per cent ) ; 6 due to vomiting, 5 due to rapid labor, and 9 in which 
patients I’eceived only relative or partial amnesia. 

There were no matenial deaths in this series. One patient aspirated 
vomitus at the time of nitrous oxide induction, developed a postopera- 
tive bronchopneumonia and ran a febrile course for a few days. Mor- 
bidity was present in 10.6 per cent of the patient.s, all of them being 
.subacute and discharged from hospital in good condition. 

All babies were carefully observed and of the 302 births, 8 were pre- 
mature and 294 full terra. Twenty-six of the full-term babies required 
moderate resuscitation before breathing Avas thought 1o be regularly 
and independently established. Five of the babies were sleepy in the 
nursery for twelve hours and several had the odoi- of paraldehyde on 
their breath for six to eighteen hours, but none of the babies exhibit- 
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The patient laboring under the intlnenee of parnUleliyde is sieeinng. 
slie rolls about n-ith each eontraotion and niters an oecasional groan. 
Sideboards on the bed are all that is neeessary to heej) her from iiarin- 
ing liersclf, and someone in eonstanl attendanee. while advisable, is 
not needed, and the individual presejd need not be a jdiysician oi- 
nurse, ])ut merely someone to prevent the patient from rolling out of 
bed when the sideboards are not available. Kestb’ssiu'ss ot any undue 
degree is praetieaily never seen, nor is restraint ever n<*eessary, 

Tlie average durati(ui <d’ labor for the )>rimi‘gravidae was tilleen 
hours and six jninntes (a maximum of thirty-six and a minimum of 
four), ilultigravidae axau’aged nine hours and thirty minutes (a 
maximum of twenty-live and a minimum of two ami one-half (see 
Table IV). 

Tadi.i; IV. JU i:.\Tni.v or Laisoi; 


0-1 0 
10-20 
20 phi!-' 


I'laMlC.llAVIl'AC 


TO CMV/r) 
TO (•fVJ-) 

■J2 (2:)''/r ) 


.Ml‘I,Tli:i!AVU'AK 


r>i 

2 (2eT ) 


120 (•i2';t) 

i;!o (•la.r.c;) 
1! n i.ocT) 


In the original jiajier it was .stated Unit no t>x\ioeies were used dur- 
ing labor, and that a temporary deerease in the intensity of uterine 
eontractjons was observed for a few minutes following the adminis- 
tration of ])araldebyde. In Ibis .series 12 ])atients reeeived 2 or 2 
minims of pitoeiu intramuseularly to increase the uterine eontraelions. 
No frank ease of uterine inertia ivas observed but these j^atients that 
received oxytocics Avere not having the expected type of labor. Piloein 
thus administered did not have ill efi’ecis and the desired objective 
was obtained. 

Tlie number of siiontaneons deliveries appearing is ratlier small, 
howCA-er 69 or 62 per cent of the 109 mnltigravidac delivered s])on- 
taneously. Taking into consideration that elective Ioav forceps Avcrc 
used in all primigravidae ami in mnltigravidac having had former 
episiotomy, the corrected percentage of mnltigravidac delivering spon- 
taneously (72 per cent) is eouA'incing that operative inlerferenee is 
not absolutely neeessary. The expulsiA’c efforts of the mother arc 
present and not decreased, and tlie efficacy of the drug as an anal- 
ge.sia in the home established, although a Avord or tAVO of caution is 
necessary if it is to be used in these surroundings; it must be remem- 
bered that the patient is asleep and the progress of labor cannot be 
determined by Avatebing lier and observing the intensity of her pains, 
and the labor is likely to be .shorter than if she bad not receiAmd relief. 
Therefore closer supervision by the pby.sieian is necessary and the 

progress mmt be deter-mined by abdominal palpation and rectal 
exaiAiination. 



A WORKING CLASSIFICATION OF ADNEXAL 
CYSTS AND NEOPLASMS* 


VlUGIIi S. CoUNSELLER, M.D., AND AlbERT C. BrODERS, M.D., 

Rochester, Minn. 

(From Ihe Division of Sur/jery and the Section on Surgical Pathology, The Mayo 

Clinic) 

' I MiE adnexa are real hotbeds of cj'^sts and neoplasms, both benign and 
■■■ malignant. They are also frequent sites of inflammation, and the in- 
flammatory mass often is difficult to differentiate clinically from benign 
or malignant cysts or neoplasms. The changes, which are numerous in 
the ovary, continue from puberty to after the menopause ; this factor, to- 
gether with the fact that the ovary contains many types of undeveloped 
cells and embryonic rests, may account for the high incidence of neo- 
plasms. On account of the multiplicity of the lesions which affect the 
ovaries, parovarium and Fallopian tubes it is helpful in diagnosis and 
treatment to classify them by a .simple, clear and concise inetliod, 

SIMPLE OVARIAN CYSTS AND INFLAMJIATORY LESIONS 

The age at which a patient submits herself for a pelvic examination is 
often important in determining the type of lesion under consideration. 
For example, it is more common to encounter inflammatory lesions in 
the third and fourtli decades of life than in any otlier period. A mass 
which involves the adnexa at this time, and which is more or less cy.stic 
and tender to palpation, is likely to be an inflammatory, tuboovarian 
cyst. If some involvement is palpated on the other side, the diagiiosis 
becomes more certain and treatment is readily advised. In delayed 
cases, when a tuboovarian cyst becomes definitely established, it may 
reach large proportions and become difficult to distingui.sh from an 
ovarian cyst. Even when the abdomen is open at operation the diagnosis 
may not be obvious, but when sacculated accumulations of serous fluid 
(inflammatoiy cysts) are situated over the uterus, broad ligaments and 
cul-de-sac the diagnosis of an inflammatory lesion can be made with 
reasonable certainty. 

Simple cysts are also more common in the young than in the older in- 
dividual, since the greatest pln’siologie activity of the ovary is at the 
lower ages. Fortunately, the majority of these cysts rupture spon- 
taneously; thi.s occurrence may be characterized by indefinite lower 
abdominal distress for twelve to twenty-four hours. Occasionally this 

•liojiU before tlie nieetinfr of tlic Mlnnc.>50ta Society of Obstetrics and Gynecolor.'"- 
Rocbos'tcr, 'Slinn.. April 17. 1937. 
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ill"- these ofi'eets were a source oi! eoncorn and all went tliroufrh a nor- 
mal neonatal period. We do not believe that jiaraldeliyde i.s harmful 
to the full-term baby. Four of the S prematureK rmtuired re.susciln- 
lion by moans of intratracheal aspiration and insiifllalion, the other 4 
cried immediately and required no re.snseitation, Tlie concent rat ion 
of the drug upon the vital centers in the premature seems to be more 
profound but not dangerously so. The gross fetal mortalily was n; 
1 baby died eight hours after liirth. and ]>ostmortem examination re- 
vealed massive congenital atoleelasis and the odor of paraldehyde 
upon all visttera. While death may he altrihiited to parahleliydc, it 
is onr inpiression that the oeenrrenee of this eoiulilion might he seen 
in any normal series of this size. The seeond, a stillborn lollowing a 
prolonged second stage eaiiscd by a face presentation, was antopsied 
and found to have intracranial bemorrhage. The third occurred in a 
patient with elu'onic iie]ihritis. was a stillborn infant, and the fetal 
heart was not heard nimn admission. The foiirtli was a mise of a true 
knot^ of the nmhilical cord with evidenee of gangrene at the proximal 
end and again fetal heart was not heard njion admission. One pre- 
mature baby died on the sixth day the cause of death being jire- 
maturity and septicemia. 

coxei/U.sioxs 


1. The use of oral paraldehyde as an obstetric analgesia is definitely 


established. 


2. Oral paraldehyde can be satisfactorily administered in equal 
parts Avith aromatic elixir. 

3. There are, no contraindications to ])uraldehyde in labor. 

4. Ex’pulshm efforts of the mother arc not diminished or abolished. 

5. Complete amnesia is obtained in oA'cr PO per cent of tlie cases. 

6. Oral paraldehyde does not prolong the duration of labor. 

7. There are no detrimental effects upon the mother. 

8. There is a definite loivering of the blood pre.ssure in byperten.sive 
cases and the drug is recommended for the Imndling of preeclampsia 
and eclampsia. 

9. There is no increase in postpartum bleeding. 

10. No fetal deaths in this series can be atlribnlcd to ])araldebyde. 

11. It is perfectly safe for u.se in the home. 


EEPEUEXCES 

L. n., and Teyton, F. W.: Am. .T. On.ST. A Gyxkc, 33: 004, 19:>.7. 
Conn, L.C., and Vant, ,7. j?.; Canad. M. A. .T., p. 281, 10.30. (3) Foscnficld, 

S. M., and Davidoff, E. B.: New England .T. AI. 207: 300, 3032. (4) Colvin, 

-"''2, (a) Kane, E. F., and 

i 60: 235, 103.0. (7) 2[oore, 8. F., Jr., and 

McC^, Jl, A.: Am. .T. Obst. & Gvskc. 32: 97, 1930. 

“To be pubUsbea. 
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It is the tumor most frequently encountered in the ovary and although 
it is not confined to any decade of life, it is usually seen -when patients 
have passed the fourth decade. A cystic tumor that completely fills the 
abdomen of a child is most likely to be of this type. It is most often 
confused with the papillary eystadenoma Avhieh, rmder this classification, 
is designated as malignant and will be alluded to later. Since these cysts 
are usually large and benign, and are not infected, their removal is 
facilitated by evacuation of their content without fear of contamination 
of the peritoneal cavity. The prognosis alwaj'^s can be stated to be 
excellent. 

Under benign neoplasms, in order of their imiiortance, are classed 
endometrioma (endometriosis), fibroma, leiomyoma, and luteoma. Of 
this group endometriosis, which is closely allied to the tarry cyst, is the 
most common and the most important since it is encountered when 
patients are between twenty-five and thirty-five years of age and it has 
a decided tendency to destroy the reproductive function. The process 
is, of course, not confined to the ovary but in advanced cases will extend 
to the uterus and sigmoid colon. These structures may all be adherent 
in one mass, and if so the only treatment is surgical extirpation with 
castration. In some of the less involved conditions, and if one ovary is 
relatively free from the process, then conservative surgical treatment is in 
order, with a view to retaining the menstrual function if not the repro- 
ductive function. If patients have been fortunate enough to have a 
family before the disease becomes extensive, the latter function need not 
be given consideration. 

Fibroma, leiomyoma, and luteoma are rare benign tiunors and of little 
clinical interest. These are almost all encountered in women who have 
passed the menopause. Their presence is usually made Imown by their 
unusual weight and their removal is indicated. 

MALIGNANT OVARIAN NEOPLASJIS 

Malignancies of the ovary have been studied by gjmecologists and 
pathologists for a long time and many methods of grouping these tumors 
have been suggested. The classification here proposed (Table I) is not 
based so much on the histologic nature of the tumor as on the rate and 
manner of grovfih of the tumor and Avhat it does to the patient. For 
example, some tumors gi’ow sloAvly Avhile others grow rapidly and recur- 
rences are the rule. It is to be noted that the term “papillary” in this 
classification indicates malignancy. It is pathologically sound to regard 
and to treat as malignant any tumor which rc.sults in the formation of 
papillary epithelium, particularly if the growth tends to perforate the 
primary wall and to implant itself on adjacent structures. To do other- 
wise is to court disaster. Papillary epithelium behaves about the same 
wherever it is seen. If it appears in the ui’inary bladdei- it may or may 
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(li.sircss is socoiidnry io tiio i'Ui>liiro ami imk’ss ila; ])liYsician is alori 
lo tlu'so events, nnneeessary ojx'ralion may l)e advised. An aj)|)i'ndieee- 
lomy has been mistalandy ])erfni-med ineidenl to the scsiuenee of syni])- 
toms of rupture ol a (I'lvialian }o11i(d(? eyst. Wlien .siinjilc cysts do not 
rupture they may attain eojisiderable si-/e and may be easily diseernible 
by bimanual examination. The.se ey.sls usually are not. tender unle.ss 
they are a.ssoeiated with .seeondary inllammation or torsion and they are 
either uniloeular or m\iltiloi'ular. The tnajority oi them arc tttuloeular. 


K a simple ey.st is judged to be more than 10 em. iii diametej’, it is un- 
likely that it will di.sapiu'ar .sponlane(»usly. However, if tliere are. no 
.symploms which require immediate .surfrieal interference in eases of 
movable cysts it. is safe to debm interference for two to three months, 
.since these cysts, if patients are le.ss than thirty-live years ot ajic, are 
rarely neoplasthe 

K a eyst. is small, or if it is lav;j:e, and is somewhat fixed under the. 
broad liiraments <w in the cul-de-sac. either a coiquis lutein cyst or a 
benign dermoid cyst must be suspected. To <listiue:uish between the 
two is not often pos.siblo. clinically unless a roent|j:enofrratn reveals the 
presence of teeth or soim* calcium or bony deposit. The chocolate or tarry 
cy.sts of yountr women reepure most careful considei'ation. They are al- 
ways benifrii hut the interferenee with numstrunl aud re]>roduetivo func- 
tions may hecome irreparable. Surfrical treatment, must be iusHluted 
reasonably early, so tlial suffieient ovarian .sub.stanee can bo retained to 
infinence the menstrual function if not the reju'oduetive ability. Un- 
fortunately this p:roup of cysts is imieb larirer than it. is n.snally con- 
sidered to be, and since the hap))iness of many women de))ends partly 
on their power of reprodnetion, the.se lesions, wbieb have a decided tend- 
ency to destroy it, .should receive more altojition. 

Benign dermoid cysts make up about 10 ]>c)' cent, of all cyst.s. They 
rarely produce symptoms unle.ss they bec.-ome secondarily infoeted oi’ 
twisted. They arc likely lo become infected because of their .sebaceous 
content and their close proximity to the sigmoid colon. A t wist od ovarian 
dermoid rapidly becomes necrotic and then ])urulcn1., with the u.snal 
sequence of an acute pelvic inflammatory mass. Under such eircum- 
.stances, surgical treatment is indicated at once. Groat care is required 
during removal of those cysts to avoid rupture and secondary peritonitis. 
When they are not twisted or acutely inflamed, the gross appearance 
of their surface, which resembles frosted glass, easily dist.inguishes them 
from the usual unilocular, simple ey.st. 


nKNIGX OVARTAX KKOPI.,ASXS 

The cy.stadenoma is the outstanding example of ibis group of neo- 
plasms. The tumor arises in the substance of the ovary, in contra- 
distinction to the simple follicular* ey.st. It can be unilocular but it is 
more frequently multilocnlar and contains a watery or mucoid material. 
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not be quiescent but if it is disregarded eventually it will kill the 
patient. The same can be applied to the ovary and it is for these reasons 
that the term “benign papillary eystadenoma” is not included here. If 
the tumor is papillarj'- it is malignant and is so classified. 

Papillary adenoearcinomata originate, as a rule, from the surface of 
the ovary and range from a low to a high grade of malignancy. Since 
they extend from the cortex of the ovary, they become attached earlj^ to 
adjacent structures and shortly the3’' assume such proportions that 
thej^ are regarded as inoperable. Ascites is the rule and metastasis to 
the omentum, bowel, and parietal peritoneum occurs within a few 
months. It is Imown that, given this type of malignancj’', the prognosis 
is generally poor, but it is to be remembered that the secondary grmvths 
ma^’^ become quiescent following removal of the primary tumor, followed 
lij' radium and Roentgen therapjL The longest duration of life following 
such a procedure, within our experience, if ascites and metastasis existed, 
was twenty jmars. There is a high incidence of bilateral involvement in 
these eases, so that if the papillaiy growth is still confined to the ovarj’’, 
it is far safer to remove both adnexa and the uterus. Unless these 
patients are too greatlj^ debilitated from the malignancjq thej’' should be 
subjected to exploration and the question of operability determined. 

Malignant ovarian e.ysts are designated “carcinomatous ej'st- 
adenomata” and thej^ compose one of the most important groups of 
tumors encountered in the pelvis. The3’’ are of interest because the3’' are 
usualty multiloeular, and about 50 per cent are liilateral. The malignancy 
varies in grade but the majority are of Grade 1 or Grade 2. The malig- 
nant tissue remains confined within the C3^st for long periods, which 
characteristic is in the patient’s favor, since it is possible completely to 
remove the c3"stie tumor and cure the patient. When the3' perforate it is 
usualb’ near the pedicle or at points of greatest pressure, so that care 
must be exercised during their removal. Cysts of low grade of malig- 
nanc3’ ma3' be filled with pseudomucin, but if the content is watery or 
blood3' it is indicative of a more rapidhv growing tumor. They arc 
grouped as “papillary,” “nonpapillaiy” or “mixed papillary and non- 
papillaiy.” 

The solid carcinomata of the ovary represent a much smaller group 
but the3* also vary in rate of growdh. There is a high incidence of 
pelvic attachment and extension to distant irodes. Ascites is a frequent 
finding and a bad one in relation to prognosis. These tumors are he.st 
studied separatch- from the C3',stic malignant growdlis and the papillary 
adenoearcinomata. 

Carcinomatous dermoids oceasionalfv are encountered; this makes it 
necessary to regard dermoids as malignant until the3’- are proved to he 
benign. The eonsequeirec of a neglected malignant C3'st, of this nature 
is 100 per cent fatality because the carcinoma is usually an epithelioma oi 
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Axatomicoi'atuoi.ocu’ C^i.AssincATio.v ())• Ai»m:xai. Cysts an)* 

Nl.ilTIiASMS 

J. Ovjirii’s 


L 3nfl!\inmaD>ry (subscrosal) 

2. ^^unnic 

n, l'nilm*ulur 
1). Miiltilonnlfir 

o. Cysts oC corpus hitomn 
■J. Dennoiil cysts (hcnijin) 

B. Nonplnstns 

3. Bcnipn 

a. f’ysluilcnoma 

{]) UniloiMilar 
(2) Mulli!ofii1ar 
h. Adcnomyoina (ciulotaotriosis) 
c. Fibroma 

(1. leiomyoma (iihrninyon)a) 

0. Lnf(?ojna 

2. Afalif^iant 

a. Papillary atlcnocarcinoina 
1). Carcinomatous cystadf'noma 

(1) Papillary 

(2) Nonpapillary 
(.*5) Mixed 

c. Solid carcinoma 

d. Ciircinomatous dermoids 
c. Ltdeoma 

f. Toratonni 

g. Sarcoma 

h. Secondary carcinoma 

3. Neoplasms of questionable nature 

a. Granulosa c(*ll tumor 

b. Arrlienobluslomu 


II. Parovarium 

A, Cj’sts 

3. Unilocular 

2. Multilocular 

B. Neoplasms 

1. Leiomyoma 

III, Fallopian tubes 

A. Cysts 

1. Hydatids of Morgagni 

B. Neoplasms 

3, Benign 

a. Adenomyoma 

2. Malignant 

a. Adenocarcinoma 

b. Squamous cell carcinoma 

c. Secondary carcinoma 

d. Sarcoma (rare) 
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is more common and can be a tumor of Kriikenberg' type or an extension 
from a fundal cancer or an ovarian papillary adenocarcinoma. Sarcoma 
of the tubes is extremely rare. 


SmiMARY 

The classification given herewith is on an anatomicopathologic basis. 
It is sufficiently descriptive and is not confusing. In dealing with 
ovarian cysts and neoplasms sufficient knowledge of their characteristics 
and liehavior is necessary for appropriate treatment to be instituted. 


THE TEEATMENT OP HABITUAL ABORTION 
BY PROGESTERONE 

C. A. Elden, M.D., Rochester, N. Y. 

(From the Department of Obstetrics and Gynecology, The University of Bochester 

School of Medicine and Dentistry) 

T he use of progesterone and progestin-containing extracts in the 
treatment of habitual abortion has a definite experimental back- 
ground. The reader is referred to the works of Corner, and Corner and 
Allen^’^ for historical and experimental data. Suffice it to say that 
the presence of the corpus luteuin, active extracts of the tissue, or the 
chemically pure hormone itself is necessary for the maintenance of nor- 
mal pregnancy in the rabbit. In the human being, the corpus luteum re- 
mains active up to the fourth month, when it begins to degenerate slowly, 
usually until about the sixth or seventh month, Avhen there remains little 
or no evidence of its presence. PratU has demonstrated that there is 
less than one international unit of progesterone in 40 gm. of human 
corpus luteum, and Bloch® has shoAvn that there is less than 1 unit in 
each of 8 and 12 liters of sow’s blood. These observations probablj’" mean 
that production and utilization of the hormone are continuous and that 
there is little storage. The amount used in the treatment of habitual 
abortion must of necessity be empirical until sufficient cases liave been 
followed and further experimental work has been done. 

Below are reported the results of treatment of eight cases of Iiabitual 
abortion with progesterone or progestin-containing extracts. Tlie general 
method of treatment followed was the intramuscular injection of pro- 
gesterone, weekly, as soon as pregnancj’- was established up to, and in- 
cluding, the sixth lunar month of gestation. In eadi of the following 
eases, only the essentials are reported. In all patients tlie blood Wasser- 
mann was negative, and notliing could be elicited from the liistory, 
pliysical examination, or laboratory data which might account for tlie 
abortions, cxce]it in Case 6 where a Dudley operation had been per- 
formed. Two patients, Cases 4 and S, had stigmata of an early pituihiry 
failure. 



cot ■NSKf.l.KK-HKODKHS : 


AUNKXAL cysts AM) XIIOI'CASMS 


()47 


]ii<ih ^nulc of mali;jnnii(*y. Attnchmoni or ]kt 1 oral ion of llic t*aj)sulc 
slaiiips tlicni as imnirahk!. However, the oi)i)osito is true; that is, it. 
they are nnattaehed enre is almost, sure to tollow suriiieal rcmo\al. 

A lutcoina is a solid tumor Avhieh, althouixh usually heuigu, oeea- 
sionally jrrows locally and is productive of the eoudiliou designated as 
pseudo])regnaucy. The tissue is tyi»ieally yellow and is not highly malig- 
nant. Complete removal always shouhl he attempted. 

Other solid malignant growl lis are teratomata, sarcomata, and .second- 
ary carcinomata. Histologic description here is unuece.ssary hut the 
importance of early surgical treatment of these, tunuu-s should he .stressed. 
Teratomata and sarcomata are highly malignant hut usually curable, as 
they can he removed hefore extension to adjacent structures has taken 
place. Secondary carcinomata including Krukenlau-g's tumors I'cpre.sent 
metastatic growtlis on the surface of the ovary Irom oliu*r carcinomata, 
usually of the stomach, and are therefon' ino])(-ral)l(!. Discovery of 
bilateral ovarian tumors which are covered with a mucoid substance, 
should at once lead to the suspicion of a Krukenherg tumor, and if the 
growth is of this nature further treatment is u.sele.ss. 


XF.OPLASMS OF (JUK.STIOXAIU.F. XATUKt; 

There is a grouj) of tumors which ].)rohal)ly arises from emhryonh; 
rests or indifferent, cells in the substance or in the hilum of the ovary, 
the henignancy or malignancy of which is not delinilely stdtled. Some, 
such as the arrhenolilastoma, ]n'oduce a hormone, which givo.s rise to 
masculine secondary sexual characteristics. Anollier Jiiorc common 
tumor, wliich oeeui-s after the meno])ause, is the granulosa coll tumor. 
Under its liormonal influence, periodic i)ostm(!no])au.sal mcn.se.s inay 
occur. All symptoms subside following local removal of the tumors. 


FAUOVAKIAX GROWTHS 

Cysts which occur in the parovarium may he both unilocular and 
multilocular; malignancy in them is practically unknown. Tlic only 
neoplasm to be considered is the leiomyoma and when it i.s seen it usually 
is in conjunction with uterine leiomyomata. 

TUJIORS OF THE FAELOFIAX TUBES 

Hydatids of IMorgagni frecpicntly occur at the fimbriated ends of tlie 
Fallopian tubes, but arc of little clinical or surgical significance. Neo- 
plasms of the Fallopian tubes are both benign and malignant. The 
adenomyoma is the only benign lesion of importance and occurs as a rule 
together with generalized endometriosis, although independent adeno- 
myomas are seen. If they produce pain excision is indicated. 

Primary malignancies of the Fallopian tubes are rare. Adenocarcinoma 
and squamous cell carcinoma have been described. Secondary carcinoma 
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1937. One unit of progesterone was given, weekly, beginning Apr. 7, 1930, up to and 
including .Tune 29, 1930. During the early months of pregnancy, the uterus was 
reti’overted, but spontaneously assumed the anterior position at about three months. 
A normal 3330 gm. female was delivered Nov. S, 1937. A total of 10 units of 
the hormone was used. 


Case G. — A twenty-eight-year-old para 0, gravida iv, who aborted in 1931, 119 
days after the last menstrual period ; again in 1933, 111 days after the last menstrual 
period; again in 1934, 112 days after the last menstrual period. The last menstrual 
period for the fourth pregnancy was Apr. 20, 1935. Slie was under the care of an- 
other physician who referred her for progesterone therapy. One international unit 
was given on .Tuly 18, three units on the twenty-second, 5 units on the twenty-seventh. 
On the twenty-ninth of Julj' she complained of bearing-down pain but had no bleed- 
ing. Another unit was given on the twenty-ninth. Three units were given on August 
third and fifth, since she was nearing the time of her previous abortions. On Augu.st 
9, .she complained of a .sensation of heaviness in the pelvis not unlike that experienced 
with her previous abortions. She was given 14 gi‘- of morphine and five units of 
progesterone. On the tenth of August, she noted something bulging from the vulva 
but had experienced no pain. She was obviously aborting and was therefore hos- 
pitalized. A 17 cm. normal fetus and a 7 cm. placenta were delivered. Bleed- 
ing was profuse, necessitating paeldng. Examination showed that the cervix 
had a laceration extending from the external os through the internal os, on 
the posterior lip. This was obviou.sl}’- re.sponsible for all the abortions within 
the neighborhood of 110 days. On the seventh day, the laceration was repaired 
and the patient advised to become pregnant again, which she has been reluctant 
to do. A total of 24 units of progesterone was used. 


Ca.se 7. — A twenty-nine-j'ear-old para 0, gravida iv, whose first pregnancy was a 
miscarriage at six months of a 2%-pound stillborn fetus. The second was at two 
months, and the third was an 800 gm. fetus at six months. The last menstrual 
period for the fourth pregnancy was Aug. 4, 1930, and the estimated date of confine- 
ment May 11, 1937. One international unit of progesterone was given weekly from 
Sept. 23, 1930, to Mar. 8, 1937. A 4150 gm. normal male child was delivered May 13, 
1937. There was a 1,000 c.c. postpartum hemorrhage. Twenty-one units of the 
hormone were used. 


Case S. — A thirty-four-year-old para 0, gra'v’ida v, who had had gonorrhea. In 
addition there was some evidence of anterior pituitary dyscrasia. The first preg- 
nancy terminated at two months, the second was twins at three months; the third 
at three and one-half months, and the fourth at five months. The last menstrual 
period of the fifth pregnancy was Feb. 20, 1937. Beginning March 23, one unit of 
progesterone was given weekly. On May 15, there were spotting and dull backache. 
Five units of progesterone were given and Vi gr. of morphine. The uterus at this time 
was the size of a three months’ pregnancy, and the cervix was clo.sed. Again on .Tune 
5, 1937, she had lower abdominal and back pain and was given 5 units of progesterone. 
Pregnancy was uneventful until July 9, 1937, when she began to pass fiuid per 
vaginum, had a feeling of heaviness in the pelvis, but no pain or bleeding. Exam- 
ination at this time .«howed the cervix 2 cm. dilated and membranes bulging. Labor 
pains started, membranes ruptured and a normal stillborn fetus w'as expelled Jid.' 
11, 1937. It weighed 170 gm. and was 21 cm. long. The placenta and cord ap- 
peared normal. Examination after delivery .‘showed no pelvic abnormality. A total 
of 25 Bb. U. were used. 


Of the eight pationt.s wlio.se pregnancies have terminated, there are 2 
failures, one which can he attributed to the Dudley operation (Case G). 
The only abnormality .so far as the fetus or placenta was concerned 



'AU AUOUTlOX BY l•UO^■.K^iTKH()XK G41) 


KBDKN*: TKI'.AT.MKNT 01' llABITl 


— ,V thh'(y-i=(nH'H-wur-<»lil imv.i Rruviilii iv, whoj^o fiifit pri'^iunK’V 
Imnhr.Boii mwvlUs wUU u Uvux*^ foiuuU* fliiUl wi'is;liiii|' .'J'/t poniiiLs whiiOi 

within n fow lunir.-^. TIh! h! 0 oii <1 nn<l Ihir.l j.r<‘»n!in<M<>.>! fnriiiinati-d HponlnneouHly 
ut tUive sunt four mouth.-', ro.-pcctivoly. Tin; IuhI jiioni-t ni.ul puriml for llio lourtji 
prt'KUfisioy wji- Dot. 1, 30;M. uml the e.-tiimuoa shttc of <mntim'im'nt wjis July 8, I'J:!'*. 
Prelumury wsis uneventful until Jan. .'tO, sit whieli time the jmtiont. haJ cramp.- 
sunt hloejin};. Morphine wsm j^iveu ami lu’il re.-t in.-titsifeil. h'our inlernaliotsal sniit.« 
of projiesterono were }^iven, ami this amount suuitiiused s'veiy other dsiy for ten shiy.-. 
Xo therapy wsi.- given for the next ten day.-, siad tliesi four intermit ionssl unit.- of 
progesterone were given oveiy other dsiy for si.x do.-es. haisly in Msireh. the patif'sit 
had .-light ,-potting with cramps, nssd this oeeurrsal sigain in tiie latter part of 
March. Pregnsusey was siguin usieventful until June 27, P.iJ.a, at which time there 
wsis some spotting. It is iuteie.sfing to note that at tin' .-tie <if till injeetion.s, there 
occurred local tillergie-like retietions whieli per.-i.-fed for almut Iwti weeks after the 
hi.st iajsmtion. The patient wa.- dt'livered of a J.l.'o' gm, living, normnl female eiiild. 
A total of internatinntd unit.- of progesterone w.as n.-ed. 


Cask 2. — A twenty-five-vear-old jiara o, gravitla iv, whose first pregnaney ended in 
a spontaneous ahorlion at four month.-. The .-emmcl einled iti the third month and 
the third in the .-ceoiid motitli. Vitamin K was given during the seenml pregnaney 
without ctl'ecl. The hist menstrual period was Apr, 1, T.too, and tlie estimated date 
of confinement Jan. 7, P.i.'Si!, Pregnancy wtis established by e.vamimitiou timl ovula- 
tion tc.-t, and on May Id, IP.'l.o, i) K.U. (] iiiternutioiial miit) of prolutoni was given. 
On May lij tliere was .-ome bloody show but no erjimps. This occurred agiiiu on 
June 15. One intermitional unit of progestorono wtis given ^veelvly until Nov. S, 
19‘35, The patient was delivered of ti nonmil, full-term, female child, weighing 
3,GuO gin. Thirty-one units of the luinnone were used. 


Case 3. — A thirty-lwo-year-old p:ini 0, gravida iii, whoso first pregnancy ended 
in !L .«even-n)outh-prcmaturc child which wjis dead at birth. The s'econd pregnancy 
tenninnted spoilt aneou.-ly at five months. This imticnt had obvious stigimilti of 
pituitary failure which no doubt dated from the time of puberty. The menstriJal 
cycle had alway.s been very irregular and her build tended toward the masculine, with 
male distribution of pubic htiir. On pelvic examiimtion, tiicrc was a fibroid on the 
fundus about 4 cm. in diameter and one on the cervix about 3 cm. in diameter. One 
international unit of progo.-tcronc wa.s given weekly from Oct. 10, KKIO, to .Tjin. 21, 
1937, a total of 14 units. On Nov. 2.3, lO.'Jtf, (he patient spotted for one day without 
pain. Prcgntiney was otherwise uneventful. A 2900 gm. nmlo child was delivered 
Apr. S, 1937, The infant was very cyanotic and circnmoral cyanosis persisted for 
seven days. The testes were small, and that on the left was undcscended. X-ray 
showed a definitely enlarged thymus which was treated by'the usual procedure.-. On 
discharge from the liospital and six weeks later the infant appeared normal. The 
placenta was about normal in size und grossly liad a peculiiir purplish gray sheen. 
Microscopically, it showed normal tissue. 

Case 4. A twenty-nine-year-old para 0, gravhhi iv, wiio ahorted at. two months in 
1933, at two months in 19.34, and at four months in lOJu. The last mon.struiil period 
for the present pregnancy wtis May 15, 19.35,- Slie was given one unit of proges- 
terone from July 2 to October 7. A 3,480 gm. normtil fcnnile Wiis delivered Feb. 8, 
193C. A total of 19 international units of the liormone was used. ’ 

Case 5.-~A twenty-nine-year-old para i, gravidti v, who.-e finst pregnancy 
terminated in a full-term delivery in 1926. The next two pregjiancies terminated at 
four months and liie fourth at six montlis. The last menstrual period for the fifth 
pregnancy was Feb. 19, 1936, and tlie estimated date of confinement was Nov. 26, 
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above, the small amounts necessary to relieve dysmenorrhea, and tlie 
large doses necessary to prepare a premenstrual endometrium in the 
human castrate (190 units) No conclusion can be dra^vn from the 
series of eases presented and those cited from the literature as a proof 
that progesterone is effective. To do this, it will be necessary to have a 
very large series of cases so that the effect of the hormone can he 
evaluated statistically. Similar conclusions could be reached if in the 
same patient every other pregnancy should be treated with the hormone. 
No hormone therapy should be employed otlier than progesterone. 

CONCLUSIONS 

A series of eight eases of habitual abortion treated with progesterone 
are presented, to be considered Avith those already reported by the 
authors quoted. The patients in the eases presented were treated with 
from 10 to 44 international units of progesterone during the first six 
lunar months of pregnancy. No other form of endocrine therapy was 
used. There was one failure due to an operative laceration of the cervix, 
and one not as yet accounted for. Half of the patients had spotting, and 
one had spotting with cramps. All infants were apparently normal witli 
the possible exception of Case 3. Smaller amounts of the hormone than 
one unit weekly may be sufficient to cany a pregnancy to term. 

The author wishes to tliank Scheringr Corporation for supplying pai’t of tlie pro- 
gesterone (proluton) used in this study. 
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Costa, P. N., and Pastorini, K.: Generalized Peritonitis Complicating Electro- 
Coagulation of the Cervix, Bol. Soc. de obst. y ginec de Buenos Aires 2: 271, 
1937. 

The authors report two deaths following electrocoagulation of the cervix. 

I. On the ninth day following the adnii.ssion of a patient complaining of menstrual 
disturbance and some pain in the lower abdomen, after rest in bed and hot vaginal 
douches, electrocoagulation of the cervix was performed because of ;i chronic endo- 
cervicitis. A generalized peritonitis occurred. The patient died four days later. 
At autop.sy the diagnosis was confirmed. 

The second patient complained of metrorrhagia and menorrhagia. Diagnosis of 
chronic cervicitis was made. Electrocoagulation of cervix was done on May 21, 19-L. 
On .Tune 9, she was admitted to the ho.spital with iibdominal pain and distention. 
She died on .Tune 13, and the diagnosis of generalized peritonitis was confirmed 
at autop.sy. 


IMahjo a. C'A.sTAi.i.e. 





tki:atmkn*t or iiAiUTi-Ah AHOJrriox »y rHotn^^TicHoXK Ool 


was in Casa 3. Tlio amount of ]>rofrostcron(' nsod vaviod rrom^ \i\ to 44 
international units in the individual cases. I'hmr of the 8 ]>atients had 
some bleedinjr, and one liad hleedinj; with cramps. Ohviou.sly )H) haid 
and fast rule for treatment can l»c "iv<*n from this small series ol^ eases, 
hut they arc ju'csentcd and re])ortcd with those of other inscsti^atois 
so that the effect of the hormone can better be evaluated. 

Knnb'’ two cusos (routoa with ” K.H. of lutoonou on two t^uofcsvivo (toy.s 
The putients up to ttic fourtli uunitli won* uiipuretUly pr«';n*.<;<iiiu ^i:l 1 i^•f!l>aonly. Be- 
yond the fourth month oltserviitioiis are not reported. Hellfieim" treated !• jiulienl.s 
with «erum of preenunt wonion liy aoiaft JO e.<'. every fourleen days. Jlis resultH 
;ire reported as satisfactory. ICrolin. Falls, and Laekner'' rep(?rteit S ea.^e.s of !iut)itnal 
abortion in a serie.s with tbreateiied abortion, (’a.'^e.- .”i. li, i>, .It, BI, lA, lt>, arid 3'.* 
were given one internal ionul unit of progesterone twiee weekly until the tbirty- 
second week, ICaiie'-* rejiorted -10 trases. ftf ibese 40 p:Uients, 20 bad bad one previoii.-* 
abortion, 14 had had 2, 4 bad had I h;id bad 4. ami 3 bad had 0 )>revious abor- 
tions. Of the 40 ]mtientH, 10 bad 1 living ebibl eaeb :n)d then bad aborted one to 
three times subsequently. Katie reported 4 failures. One pregtmney ended at six 
months. In tmother, a (wo-moiuli fetus was expelled after tive monliis' treritment, 
and there was 1 abortion at two, ami 3 at three moatlis. Kane treated liis jiatients 
a.s foUow.s; Proluton (progesterone) in 1/2.3 international units was given every 
other day for 10 doses. This was repeated at three-week intervals nji to the tbirty- 
second week. At the most, his patients reeeived a total of 2 international units of 
the hormone. In addition to the hormone, each patient re.'«'ived O.o gr, of de.-iecated 
thyroid three time.s a day for four weeks, and 4 gr, of sodium iodide three times a 
day for two weeks following the thyroid medication. All medication wa.s stopped tit 
six mouths. In his series, Kune noted a definite incretise in fetal ubuormulilies. 


ni.scu.s.siox 

The causes of liahitual tiliortion are mauy aud vjtried, tiiul the lack 
of the hormone produced by (he corpus luteum is only one. Ilypo- 
vitaminosls, hypothyroidism, defective decidual reaction, imilfornuitiou 
of the ovum are a few of the causes other than chronic systemic disease. 
In his series, Kane® reported the incidence of fetal malfortmitions liigher 
than normal, which indicated defective ova or defective decidual re- 
action. Perhaps some of these cases would have aborted if not treated. 
In some of the eases reported by the writer and other autlior.s, some of 
the patients had had one full-lenn delivery followed by a .scries of abor- 
tions. All of these patients were Irctiled successfully. One can only 
postulate that perhaps corpus Intcum function wais defective with suc- 
ceeding pregnancies and that this state is liable to exist, just as one is 
subject to transient or permanent states of bypotbyroidism. 

The matter of dosage necessary to maintain pregnancy in tlic liuman 
being is at present empirical. The series reported by tlte author shows 
that from 10 to 44 units were successfully employed through six lunar 
months. Kane® gave only a total of two units over a period of thirty-two 
weeks. Selllieiin^ gave only 10 c.c. of serum from pregnant women every 
fourteen days with good results, and ICrohn, h-’alls, and Lacknor® gave two 
units weekly from thirty-two weeks. The luiowlcdge of tlie plij^siologj^ 
of the ovarian hormones is not exact when one considers the amount used 
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ments were considered as not verified and were excluded from further 
consideration. This procedure gave 890 cases available for study. An 
attempt was made to interview the mother of each of the malformed 
children, the Ausits being made in the summer of 1934 by three fourth- 
year medical students. Since approximatelj" 80 per cent of the births 
took place in hospitals, these institutions were visited, and pertinent 
facts Avere extracted from their i-ecords. 

In about 25 per cent of instances, the defectWe individual exhibited 
two or more malformations. To simplify handling, each of these per- 
sons Avas assigned a single diagnosis Avhieh represented his most seri- 
ous defect. 

Definite information concerning the occurrence of placenta iireAda 
Avas secured for 741 of the pregnancies ending in the birth of mal- 
formed indiAuduals. The chief defect diagnoses are snmmarized in 
Table I, according to bod}'’ S 3 ’’stem; those iiiA'oh'ing primarily the 

Table I 

Incidence of placenta previa in association with pregnancies ending in the birtli 
of children with defects. The chief defect diagnosis of each abnormal individual is 
classified according to its location. Note that only one case of placenta previa was 
observed in a total of 741 pregnancies. 


BODY SYSTEM 

DEKECTIVE 

CHILDREN 

I’LACENTA 

PREVIA 

Nervous 

480 

1 

Gastrointestinal 

109 

0 

Bones, muscles, skin 

78 

0 

Cardiovascular 

59 

' 0 

Others 

15 

0 

Total 

741 

1 


nei’A'ous system are subelassified in Table II. Placenta previa occurred 
only once in the 741 pregnancies in AYhich malformed children Avere 
born, this instance being associated Avith hydrocephalus. 

Table II 


Sliowing association of placenta previa with pregnancies ending in birth of indi- 
viduals exiiibiting defects involving primarily the central nervous system. Lote 
seriousness of malformations. 


DIAGNOSIS 

DEEECTIVE 

CniLDREN 

PLAC'E.VTA 

I’REWA 

Hydrocephalus, spina bifida 

305 

1 

Anencephalus 

94 

0 

Graniorrhachischisis 

22 

0 

Undescribed monsters 

20 

0 

Meningocele 

13 

0 

IMicrocephalus 

10 

0 

Enccjihalocelc 

8 

0 

Others 

8 

0 

Total 

480 

1 


Placenta Previa in the Popidation-at-Large: Amotig 19 o])iiiions Ironi 
current textbooks in the English language, 7 give a frequency of one 









TITE COINCJDENCE OF PEACEXTA I’h’EVJA AND 
( ’ONO li)N 1 'PA L M A 1 iF( ) H M A 'Pi DNS 


Douglas P. IMukpjiv. JI.D., Pihiadelwua, Pa. 

(From Ihr Dcparlmait of Ohsh tru's anil mu} (ii/iucrni) llospifnt Inshiiilt 

of ft I/ll f colopio 1>rsrui'c)i, 1. uin rxil}/ of J’» jui.'wL'fun’d i 

I N PP23. GroenlnlP found refcroiu-.oK in tho litoral lire to 15 instances 
ill ivliicli the bii'tli of a con<reniial)y inallornuHl infant had been 
complicated by placenta previa; to lliis mnnbei’, be added (5 eases from 
liis oivii experience. Tlicse oliservations, tofretber with a consideration 
of tlie tlieories dealinpr willi the ori;rin of jilacenta previa and con- 
genital defects, led him to conelnde: (1) . . that, there i.s a not infre- 

quent association between tlie two conditions,*’ and (2) ‘N . . that the 
monsters associated with jilacenta previa are due to the ianlty relation 
between the placenta and the fetus which gives rise to arrests in 
development.” 

No reports dealing with this association have a))j)eared in the inter- 
vening year.s. This fact can he explained by the relative infreijneney 
of the conditions as they oeenr independently of each other. Lack of 
such data, together with the opportunity atforded liy my investigation 
of families ])ossessing congenitally malformed children, prompted the 
writing of this report. 


MATERIALS AXD METHODS 

Observations are presented upon: (A) Tlie oecurrenee of plaocnta 
preA'ia in a series of women bearing malformed children and (B) the 
birth of malformed children to a gron]i of n-omon sntfering from 
placenta previa. 

A. Placenia Previa in ^Yomen Bearing CongcnHally Malformed Chil- 
dren . — The material forming the basis for this part of the study was 
secured in the following manner: 

There were found in the files of the Bureau of Vital Statistics, De- 
partment of Health of the State of Penns.vlvania, 130,132 death eer- 
tificates for stillborn and live born individuals Avho died in Philadelphia 
during the five years between Jan. 3, 1929, and Dec. 31, 1933. Each 
of these certificates w-as examined and the data on those noting the 
existence of any congenital defect were transcribed to duplicate of- 
ficial forms; 1,476 such certificates were located. 

The deceased individual was considered to have possessed a defect 
under either of two conditions: (1) if the defect involved the .surface 
of the body, or (2) if internal, its presence had been disclosed by 
operation or necropsy. Diagnoses not conforming to these require- 
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of placenta jireYia to each 400 cases of malformation, as compared ndtli 
one ease of ijlaceiita previa for each 1,000 of births in the general 
population, or for each 1,000 births of congenitally malformed. The 
difference in these two ratios might Avell be accounted for by the inac- 
curacies attendant upon the methods used in collecting the data, and 
also by the small amount of data available for analysis. The impression 
is gained from this study, that there is no unusual frequency of asso- 
ciation between placenta previa and congenital malformation. 

The absence of any statistically significant frequency of association 
between placenta previa and malformation lessens the possibility that 
there exists any causal relation.ship between them, as suggested by 
Greenhill. This fact is further strengthened by a studj’’ of the types 
of malformation found associated with placenta previa. 

The diagnoses of malformations associated with placenta previa 
listed by the authors quoted in this report, combined with those found 
in the individuals reported here for the first time, are given in Table 
III. The first six diagnoses, marked with an asterisk, and representing 


Table III 


Showing combined figures for diagnoses of congenital malformations found to be 
associated with placenta previa: (a) as noted by other observers and (b) as re- 
corded by the author. 


MALFORMATION 

Xr.MBEK OF INDIVIDUALS 

*Hydrocephalus 

12 

*Anencophalus 

9 

^Multiple 

2 

*Cleft palate 

1 

* Spina bifida 

1 

^Foot defect 

1 

Gastroschisi.s 

2 

Holoacardius eumoriilms 

1 

Torticollis 

1 

Iniencephalus 

1 

Scleroderma 

1 

Enccphaloeele 

1 

Cyclops 

1 

Fetus papyraceous 

1 

Erythroblastosis 

i 1 

Total 

;-)(! 


‘Defects known to duplicate in brothers and sisters.” 


26 out of a possible 36 individuals, are defects which have found 
to duplicate among brothers and sisters. This familial duplication sug- 
gests that these defects are the result of factors which operate prior 
to the time of fertilization. If a larger number of eases had been 
available for study, the remaining defects might also have been found 
to repeat. 

SUMMARY AND CONCLUSIONS 

The present data indicate that there is no unusual fi-equeney of asso- 
ciation between placenta previa and fetal malformation. This finding, 





;X)N<n'N'lT.\h MAUI'OUMATJOKS (vru") 


MUHI’HY: rLACKXTA I'KK.VIA AN'I> < 


Wise in from 50 lo 400 liirllis, 10. one in from 500 1o 1,000 l)jr<1is, and 
2 ‘/ive an incidoneo of one ease in over 1.000 births. It is assumed 
that the above tijrures are. based upon hospital statislies. J. \\ hitriflge 
Williams- was under the imi>ression that plaeenta previa oeeur.s in 
private practice about once in every 1.000 births. 

The method of loeatiu'r cases of eoii'renital maiformatifui, i.e., irenn 
death eertiticale.s, would seem to make valid a comparison of their 
association with placenta previa, with the fretpieiiey ol placenta previa 
in private practice, as 'riven by 'Williams. 


Altboufrh one case of placenta i)revia was observed in 741 prefr- 
mnicics endinfr in the birth of malformed children, it is rpiite possible 
that no more cases would have been observed had a tidal oi 1.000 sucli 
pregnancies been studied. On the basis of these fig\ircs, it ajipear.s 
that, placenta previa occurred in pregnancies ending in the birth of 
malformed children with the same froijuency as it is observed in ones 
which end in the birtli of normally developed individuals. 

B. Malformed Children Jiorn to Women Having PUiecnia Previa . — 
The records of labors complicated by ])lacenta ])revia, in 10 Philadel- 
phia hospitals, were examined for evidence concerning malformation 
of the ofV.spring. Of 43M such labors, 5 were associated with the birth 
of a malformed infant, or a ratio of 11 plus, per l.OOO. This relation- 
ship is supijorted by reports from Genova,'* Licbei-man,’ Kraul,'' Siegel,® 
Kellogg"* and Walsh, ^ compi-ising 1,204 eases of ]>laeenta previa, wliich 
included 18 instances of fetal malformation, or a ratio of 14 ])Ci' 1,000. 

Malformations in the Popnlalion-al-Largc: Unpubli.shed reports by 
Adair,® and data which P® collected indicate a)i incidence of approxi- 
mately 5 fetal malformed individuals ])er 1,000 of births in the popu- 
lation-at-large. 


DISCUSSION 


The occurrence of 5 malformed individuals per 1,000 of all births, 
and of 11 per 1,000 of births complicated by placenta previa, suggests 
that some causal relation may exist between fetal malformation and 
placenta previa. These figures may exjiress a relationship which is 
more apparent than real. For example: On the basis that 1 case of 
placenta previa occurs in each 1,000 births (Williams), the 433 in- 
stances of plaeenta previa births located in Philadelphia hospitals 
represent approximately 433,000 births in the population-at-large. In 
the latter number, there would be expected approximately 2,165 mal- 
formed offspring, based on a frequency of 5 per 1,000 births (Adair, 
Murphy). In this number, then, Avould har-e occurred the 5 cases of 
placenta previa associated with malformation found in the Philadelphia 
hospitals. The ratio of these 5 cases to 2,165 would be that of one ease 
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turbance. Parrot and later Kaufmann suspected a congenital malnutrition of 
the cartilage cells. DeBiick and Mayet,*> in 1900, advanced the hereditary theory, 
and believed that the cartilage cells underwent a process of degeneration. Virchow 
and Grawitz thought that these were cretins due to thyroid dysfunction. Duranteis 
in 1900 reported a case from a syphilitic mother. Cestan and Eeignault^ attributed 
it to inti’autei’ine rickets. Jansen,io in 1912, propounded the theorj^ tliat these 
dwarfs ■were due to changes in the fetus taking place in utero between the third 
and sixth week, wdien infolding occurs. At this time he states, “the flexible 
Bcleroblastomatous skeleton begins its changes into cartilage, and is very vulnerable 
to changes.” If the amnion is too small, due to a retardation in its growth, then 
there is “the direct aniniotic pressure infolding the embryo, and the indirect or 
hydrostatic pressure in the amniotie fluid, are enhanced.” Due to this, there is 
considerable resistance to the circulation of the blood in the amniotie sac with 
resulting ischemia and hunger to the fetus, and Jansen goes on to say “that the 
glutton among the tissues is the cartilage, and it is first and most doomed to 
dwarfism. ’ ’ 

According to Crew,8 this is an hereditary disease. Por his experimental ivork, 
he has used the Dexter, a breed of the smallest cattle in Great Britain. He showed 
that the “Bulldog calf,” which is an abortion product of the Dexter, resembles 
the human achondroplastic. The histologic appearance of the shaft and epiphysis 
of the bones of the achondroplastic dwarf is exactly identical with that of the 
“Bulldog calf.” He believes that the incidence of these calves is based upon 
a simple Mendclian dominant character, and if such individuals were mated, about 
75 per cent of the offspring would be “Bulldog calves.” He also suspects a 
malformation of the pituitary gland during the second and third month of intra- 
uterine life as the primary cause, with resultant interference in the process of 
cartilage and bone formation. Crew concludes that the severity of the achon- 
droplasia depends on the degree of malformation of the pituitary. 

Keithis found the pituitary gland to be very small in these dwarfs. Mesz, 
Fliederbaum and Markieszewiczn thought this a syndrome of anterior lobe origin. 
■\Vheeldon24 in 1920 published an excellent paper on “Achondroplasia. ” He agrees 
with Jansen’s theory and believes that due to the too small amnion the “head 
curve must needs push the region of the visceral arches and the future face against 
the organs of the future chest and the chest wall.” In this way he explains the 
flattening and depression at the base of the nose and the displacement of the hard 
palate toward the base of the skull. 

Bangson 2 reported chondrodystrophia fetalis through five generations and pro- 
duced an interesting chart of the family tree, which proved their adherence to 
the Mendelian theory. IVarnersa reports a case of homologous twins in which 
only one is an achondroplastic and the other twin entirely normal. This seems 
to contradict the Mendelian law since the hereditary theory holds for homologous 
twins. Koyeris believes that one must consider that the etiologic factor may be 
due to an absence of “growth impulse.” Pritchard ir reported a three-and-onc- 
half-year-old twin that ■was an achondroplastic dwarf and had been treated for 
rickets. The other twin Avas perfectly normal. He belicA’Cs that the etiology is 
based on some dominant character in the germ plasm which leads to chondro- 
dvstrophic variation connected Avith .«oine defect in tlie endocrine hegornon}'. B!iucr2 
reported a case of unilater.al achondroplasia. 

REPORT OF TWO CASES 

Tlie following two cases about to be described were the only children 
born from these parents, and their births were separated by an interval 
of only one year. 
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logcllier wWh a cojisideivilion of llie Jypos of ninlforiniitioii found in 
association with placenta previa, loads to the o<niclnsion ilint the ono 
condition is in no way responsihio for tbo ocenrrenee of the other. 

Tho author 5;^ tnaohUil to Dr. CuH Itaolunnn for ('litiolNnia atol 

KKl'KUKXCI-S 

(J) Grrrnhm, .L P.: Surff. ()1 .h». 3C: 237. 1.02:’,.^ (2) Trittima-v, J. IV.: 

Toxt-book of Obstetrics. Kevisod by H. .T. Standcr. Now ) l.bUN lb 
Gonturv Co., p. llOil. (.'!) Gnwvii, Ann. di nstet. o. amcc, U: t‘5) 

Lir.hcman, lL L.: Am. .1. Onsr. A Oynkc. 11; Sll, lOUa. (.I) Jvrni.! L,; Wien, 
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110 Itrn. {7) KrUono, P, A.: I^tsouuI coninmnicntion. (8) IJ oMi, A, 1 or- 
wmul comnumic!i(i(m."(0) Ad, nr, /•'. L.: IVi.-^onnl coinnninioat ton. 

J). P.: .T. A. .M. A. lOG: •i'lT, lOati. (II) Id, m: Surj,'. Oynoo. Oltsl. u.l: 'li.i, l.t.ih. 


ACl! ONDllOPLASI A FETALIS 

J. JIlLVOX SlXGI.KTOX, >1.1)., AXO HaUUY B. LiAT.Y, M.D., 

Kaxs,\s City, >1o. 

T hroughout the records of ancient history om? can lind evidence 
of the existence of dwarfs. >lany references are nnidc to them in 
the mythologic writings of Greece. Due to their small .stature, .sliorlenod 
limbs, and apparently normal intelligence, they were very })0})ular with 
the nohlc.s of ancient. Rome who liad one or more dwarfs in tlicir ret.iniic 
to serve them. Rurak-" rcjiorts an eighllt ecnttiry hasrelicf of tin 
achondroplastic dwarf which was obtained from one of the temples of 
A muradhapura, in t lic island of Ccylmi. Tliey were not uncommon in 
this region and were worshiped as th^od Bes, who ruled over the realm 
of sexual intercourse, childbirth, art, singing, and dancing. The Egyp- 
tians also set up among their many gods one called Blah, a typical ex- 
ample of ehoudrodysti'ophiauauism. jMauy of the ancient mastor.s incor- 
porated tliem in tlieir paintings. Catherine do Medici and Bmpre.ss Ann 
of Russia endeavored to establish a race of achondroplastic dwarfs liy 
intermarriage, but were unsucee.ssful. Tins was due to the. pelvic de- 
formity present in the ma.iority of these dwarf.s, and the offspring could 
only be born by cesarean .section. Today a race of dwarfs niiglit cer- 
tainly be a po.ssibility. 

Altliougli it has been indispiitably established that these achondroplastic dwarfs 
existed during ancient lime.s, it was not until LS7S tiiat Parrotir' established them 
as a definite clinical entity and gave them the name of "achondropla.sia.” Rhom- 
berg, previously in 1817, had described a liunian fetus witli .short limbs. Virchow, 
in 1850, attributed these cases to rickets and this added to tiie confusion. Parrot's 
description of achondroplasia was later confirmed by Porak and Durante in 1891.io in 
1893, Kaufraannii gave it the name of "chonclrodystrophia fetalis," because there i.s 
“a malnutrition of the cartilage rather than an absence of tho cartilage." 

Tlic etiology has not been definitely established. A''arious theories have been 
advanced. Boim and Schwab4 in 1868 believed it to be due to a placental dis- 
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111 both these cases, the chest cavity was much narrower tlian normally found, 
and in compressing the chest there was very little elasticity. The photograplis 
of M(2) showed the pyramidal shape and constriction of the thorax. ■ Jansen 
noted ^‘that the chest was often shortened and consequently was' too small for 
the proiier accommodation of the vital organs. The caudal circumference was 
pressed inward so that the sternum was directed almost horizontally and its sliapc 
came to resemble a calotte.” The mammae in M(2) were found to be located 
far out on the thorax just along the axilla and below the clavicle. The trunk 
in these cases may be longer than normally found. TJie musculature was extremely well 
developed. A very characteristic finding was the shortening and thickening of the 
limbs. Due to the micromelia, the nanus resembled the earlier fetal conditions since the 
limbs were short in relation to the trunk. This shortening was more marked in the 
proximal part than in the distal. The limbs were curved with the convexity curved out- 
ward. In these two cases the vertebral column was not shortened, nor was there any 
dorsolumbar kyphos. This had been reported, and sometimes the vertebrae might be 
wedge-shaped. The buttocks and abdomen were prominent. The pelvis was small 
in relation to the rest of the body. 

The hands were thick and small and the fingers were stubby. The fingers 
reached to the anterior superior spines. The second and third metacarpals formed 
an angle of about 40 degrees with one another instead of the usual 32 degrees, 
giving rise to the “main en trident.” The feet were rotated outward. Other 
stigmata have been reported such as harelip, narrowed foramen magnum, umbilical 
hernia, etc. It is said that their sexual appetite is often enhanced. 

A study of the skeleton of Baby M(2) reveals many interesting points. The 
head was brachycephalic, being broad, short and very long compared to the rest 
of the body. The sella turcica was reduced in size. The fontanels and sutures 
wore widely open. The parietal and frontal bosses were prominent. The squamous 
part of the occipital bone and the nasal bone were shortened. This accounted 
for the depression at the root of the nose. The biidge of the nose was flattened 
and sunken. The cervical vertebrae were well formed. The clavicles were ex- 
tremely' long, measuring 4l^ cm. in length, and ossification was more advanced 
than normally. 

The thorax was elongated, narrow, and practically' incompressible and inelastic. 
This was probably' due to the extreme ossification of the ribs. The rib cartilage 
was heavy', thick, and shortened. There was some broadening of the ribs in their 
distal ends. Both the transverse and the anteroposterior diameters of the thorax 
measured less than normal. In the superior mediastinum, the bodies of the thoracic 
vertebrae were separated from the anterior chest wall by only' 4 mm. At the caudal 
end, the distance between the xiphoid process and the thoracic vertebrae measured 
13 mm. The lungs caged in this small thorax with the heart and thy'iuus were 
able to expand only' to a very small degree. The central point of the skeleton 
was not the symphy'sis as is normally the case, but was now the xiphoid process. 
There did not seem to be any abnormality in the spinal curvature, and the verte- 
brae were well developed. There was a generalized shortening and broadening 
of the long bones of the body'. The humerus measured the same length as the 
rdna, and the radius was 1 mni. longer than the humerus. 'Ilie femur was much 
shortened and was only- 2 mm. longer than the tibia. The pelvis was small and 
funnel shaped. The pelvic cavity' was narrow and the ossification appeared to 
be farther advanceil than is normally found. 

Russell-i found that histologically the long bones showed numerous transver.^o 
without dcvelojiment of the longitudinal trabeculae. Instead of the normal 
process of calcification occurring in the cartilaginous matrix, this is re- 
jilaccd bv mucoid degeneration. There is swelling of the cartilage cells with 
disturbed nutrition resulting in mucoid degeneration. loiter there is a transpo- 
sition of tlie solid matrix into a fluid comsistency. This gives ri.se to the di.s- 
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Mrs. B. U. (CiiHC OStiSO), ngod oiglitooij yoarp, jiinrru'd yi'avi^, Jiicuatniul 
history normal, llusbantl wcighcil H5S poumls, lipighi n foot »Vi imthos. 1' aim > 
historv; Patient’s father was a very small man ivith a high chest. Hmt two 
normal uncles, nushand’s father was also a small man. llushaml’s unc.le was 
horn a lumehhack ami died when eighteen yeur.s of ago from pneumonia. Patient’s 
long hones were normal, and measuTements good. She. weighed l-!i \>ounds. Her 
prenatal conr.^c was uneventful. Patient entered (leueral Hospital dune •!. llKid, 
at 11:30 n.M. and a hahy girl M(l) (Case f.StiSt), was delivered in head presen- 
tation after a normal labor ending at t>:-10 A.M. A faint total heart was olieited. 
llespite stiiinilants and artilieiul respiration, the baby died ten minutes after birth. 
Afothcr was discharged from the hospit.'d in good eomlition. 

External chataetcristics of Baby M(l) revealed large prominent frontal bones. 


a very narrow thorax, and short stuldiy extremities. Postmortem showed an achon- 
droplastic dwarf with thichened and very .small chest. 'J’he lungs' were compressed 
and lying in a deep groove in the chest cavity. Tlie lungs floated when immersed 
in water. The liver was very large and tilled a greater portion of the abdominal 
cavity. The cau.se of death was due to maldevelopinent cliar.'icterized by a very 
small chest cavity, the eollajised lungs, heart, and thymus tilling the hing cavity 
and leaving no room for the lungs to exjuunl, Fiiml diagnosis w.'is “Achondro- 
plastic dwarf with very small che.st cavity. Alelecliisis of the lung.s.” 

Mrs. B. M. again Ixa'ame pregnant and was tlm* to deliver in .luiii', P.ioO, just 
one year after Buhy M(l) had been born. Prenatal course was minimi. Wasser- 
nianii and Kahn tests were negative. Ophulic. presentation. After a normal labor 
of twelve hours uml forty mimite.s Baby M(2) (Case r)(H)7.S) was <lelivcred sit St. 
Luke’.'* Hospital at •1:32 I’.M, on .tune 27, P.t3d. The baby was breatliing about 
five times a minute with CO., and oxygon. Injection of alpha lobelia, warm bath, 
mouth to mouth breatliing all failed and Baby M(2) died at .”):10 r.M. 

Baby M(2) was an achondroplastic, dwarf, well nourished, with jiink thick skin 
and weighing G pounds 10 ounces. The face was round and flat witli a crelin-like 
exprc.ssion. The extremitie.s were short and heavy. The liands and feet were 
fat and stnbby, X-ruy revealed both lung fields were atelectatic. Autojisy showed 
a very small thorax. The lungs were elongated and placed nearly entirely behind 
the diaphragm. Crepitation revealed a small amount of air in the .nlvooli. Both 
lungs weighed 19 gm. The liver' was enlarged. Histologic examination revealed 
no abnormalities. Final diagnosis was “ Achomlrojihistic dwarf with extreme de- 
formity in tlie thorax. Amniolic aspiration.” 


PI.SCUS.SIOX 

There seems to be some confusion in llie litertitnrc since one finds this 
entity confused witli osteogenesis imperfecta, rickets, cliondritis fcltdis, 
dystrophic osseu.se famialiele, etc., but tlie typical achondroplastic dtvarf 
is easily recognizable at birth. Both Babies 51(1) and 51(2) were ehar- 
acterislic types of chondrodystrophia fetalis, and presented well-defined 
external characteristics which were mainly as follows : 

The head was larger tlmn usual and the circumference was . greatly increased. 
The forehead bulged and the parietal eminences were acconuated, biit this was 
not due to hydrocephalus. The fontanels were tense and bulging, and the sutures 
were widely separated. There was a depression and flattening of the bridge of 
the nose, giving it a pug nose appearance. The nock was short and thick and 
the head appeared to be set directly on the shoulders. Tlie skin was thick, wrinkled 
and folded over the joints, especially that covering the arm and posterior part 



VITAMIN Bi DEFICIENCY AS AN ETIOLOGIC 
FACTOR IN PREGNANCY TOXEMIAS'^ 

Preliminary Communication 
A. C. SiDDALL, M.D., Oberlin, Ohio 

AT THE present time the cause of preeciampsia and eclampsia is not 
knoAvn. Most of the investigations^ in this field haA’’e revealed 
the results and not the causes of toxemia. Titus- has found a dis- 
turbed carbohjulrate metabolism, Bartholomew^* ^ has studied placen- 
tal infarcts, Hofbauer^ has found CAudenee of increased actmty of the 
pituitaiy body, AAdiile Zangeineister,^ Plass,'^* ® Harding and Van Wyck'* 
iiwestigated the problem of Avater retention. But no one has offered 
an adequate ansAA*er to the question: VHiat exciting factor starts the 
chain of CA'^ents that have iieen ohserA^ed? A ncAv approaeli to this 
problem is AAmrthy of consideration. 

It is to he emphasized that to find this causative factor it is neces- 
sary to search for it early in pregnancy or just AAdien the signs of 
toxemia first appear, because the couAUilsHe climax of eclampsia repre- 
sents the final result of a profound disturbance. 

In this preliminary communication the suggestion is offered: (1) 
/ That the pituitaiy body, anterior and posterior lobes, requires Aotamin 
Bi for its normal function. (2) That deficiency of this Autamin in the 
noniiregnant female causes hypofunetion of the pituitary body AAdiieli 
in tui-n causes the syndrome called heribeil. (3) Furthermore it is 
suggested tliat a deficiency of this Autamin Bi during pregnancy causes 
a hyperfunction of the pituitary body AAdiich in turn gNes rise to tlie 
manifestations of toxemia. This iicaa' concept harmonizes the findings 
of practically all hiA’^estigators, and it may elucidate the cause of such 
unsolved problems as amenorrliea, hypoplasia of the uterus, hjqierten- 
sion, nondiabelic glycosuria, and other disorders possilily Avronght 
through the action of tlie pituitary bodAL 

During several years of practice in Canton, China, the author AA'^as 
impressed by the large number of patients Aidio shoAA*ed signs of clini- 
cal hypopituitaiy characteristics. In tliat same community the most 
common defieiencj' disease aa'os beriberi or Adtainin Bi deficiency- 
Furthermore the incidence of the toxemias of late pregnancy Avas 
high.^^ These obseiwations stimulated the comparisons AA'hicli are given 
in Table I, and circiim.staiilial .support is found for the nCAV concept 
of the cause of toxemia as stated aboA-^e. 
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turbnniv in llio Ylio jmn-oid nmJoriu! is laU«r ubs(.rh<;(l. In nniiic nn-aH. 

i-ak-iikation )irovcatk wiFli rosullinfi; nunienni.s irr.’^nilar (•(•n(<'rs of cab-ilu'atioii 
instead of a sinj'le center of ossitiealion. 

The changes whi.-li -ivo rise to the eharneterlhlics of t!.e eliondrodyatrophia 
fetalis are quite definite and were first i.iillined by I’arrot. Tliere is a retanlation 
of the cartihifje formalitoi which tabes place about the third week of fetal intra- 
uterine life, and an arresting' of bone forniutiou in the eartilaqe. 'rin-re is a 
pren.ature eb.sin- (»f the epiphy.-eal eetUers. The lonj; bones, especitilly (he 
humerus, and femur are* nmiiily :dVeeted. and .«liow marked short<‘i)inp: and thicken- 
iiiR. The nlna ttnd tibia do not show as marked ehanp's, and these occur only 
where bone is repi.aein;: eartilape. Due to tbe excessive ^lowtii of the epiphysis, 
the ends of the bones have a niushroom appearunee. Tliis is due to the diai>hysis, 
near the cpi})hysis, becoming euji shaped witbont j)rodueino any disturbanee in the 
epiphyseal line. The lint bones derived from the. membranes an? not a<T«?ct.ed. 
The bir}^e head and bnlpiie.^ forehead, accordinjj to .lansel, are dm' t<i a shurteuitij' 
of the distance of the piliiiiary fossa from the fntntoethmoid jnnetion ainl a 
premature tribasilar synostosis ri'sultiii'r in ;i shorfeniu" of the skull and its base' 
ami finally a dejiressed njisal bridpe. 


CONCt.I.'SlOX 

1. Tlu? mtlliur.s jU'esciil Ihc.sc etisc.s- jis tm ititeivstiii'r plionomoiioii, the 
oeeuiTonce of Iwo coii.sccutive pn?ffiitiii<'i('s result iiitf in clioiulrotly.s- 
trophia fetalis, 

2. This i.s ])ossil>ly furtln'r coulinnatory evidence of an ht'rediltiry liti.sis 
in this condition, 

3. It is interest inir that, in both eases, death wtis ajiptirontly due to the 
same cause; a eonstrielcd thortix and detieient che.st etipaeity. 

4. Ty])ical eases of ae]iondro])lasia fetstiis ])resen1, eerltun -well-denned 
ehavactcvistics xvhieh twe easily recogni'/aUle -at birth and siionld not be 
confused -with other elinictil entities. 

5. An apology for the failure to study t!ie size of the ititnitary gltind 
may be in order. 

The writers wisli to express tlieir appreciation of tlm v.-ork of Atr, Dmmia Me'ver, 
I,"*'’'- nT'bcal stmlent. In preparJnK and mounting Uio skeleton of Uiibv 
M(2), Tiiey wish a so to express tlielc appreciation for tlie advice and direction of 
Or. Ferdinand C. HelwiK, Pattioloirist, .St. Luke's Hospital, Kansas Clt.v, Mo, 

ItEFERFXCES 

(1) BaUisquidc, L. A.: Am. .T. Ob.sl. & Gynec. 30: 4.30, 30.35, (2) Banf/son, 

J. S.: .T. Heved. 17 : 395, 1930. (3) Jjniier, J. ; Conslitutiomd Dispo.sition to In- 

termd Diseases, Berlin, 1924. (4) Bohn and Schwah: .luhr. f. Kinderh. 38(58. (5) 

Brand, IF.; Ohio Ht;ite M. J. 21: 9(5, 1925. ((5) Cecil: 'Ikxtbook of Aledieine, p. 3202. 
(/) Cestan and llcgnault: Nour. IiiconoRr. dc lu Salpotriero, 3901. (8) Crew, F. A. E.: 
Proc. Roy. Hoc. Afcd. 17: 39, 1924 (Sec. Comp. Anat.). (9) DcBiicl- and Mayct: Bel- 
pque mod., 15)00. (10) Jansen, M.: Feebleuc.ss of Growth Jind Conpctiital 3)\varfism, 
London, 1920, p. 49. (31) Eaufmann: Beitr. z. iiatli. anat. 13: '32. 1893. (12) 

03) I^chan, J.: Arch. Bed. 50: 
ioo'i Fhcdcrhanm, and MarJArscewie:: Acta. Riidiol. 12: 55), 

IJel. (lo) Parrot: Bull. d. anthrop. de Ikiris 1: 1878. (1(5) PoraJ; and Durante: 

p Aehondroplasie, Clermont, 3890. (17) Pritchard: From Roy. Soc. Afed. 21: 

lart 1, Sec. Dis. ClviW. 1927-28. (18) Boyer: J. Clin. Ped. 10: 35, 1932. (19) 

(20)Rifra/.:, J.; Am. J. Dis. Gliild. 
boo, 19 .j4. (21) Pvxtsscll, U.: Proc. Rny, Soc. Aled. 26: 779, 1933. (221 

ITarJmiii/ nml AfUeJicn.- .T, Ped. 4: 734, 1934. (23) Warner: Brit. U. ,T. 2: Ws 

0,Sop)S>8T“"4f)”- “f 



664 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


period for six months, and she had iiad no symptoms of cramps or soreness in the 
breasts. Tlie patient rvas given intramuscular injections of vitamin B„ 0.0 mg., 
every other day for seven doses. The day following the last injection she developed 
mild cramps and had a menstrual flow amounting to a large spot on the pad. 

If the lack of yitaniin Bi i.s a fundamental cause of hj^pofuuction 
of the pituitary bod.y as mentioned above, then one ivould expect to 
find in beriberi a depression of all of the functions of this master 
gland and such seems to be the case. It is not necessary to discuss 
here the many different functions of the pituitary nor to separate the 
actions of the different lobes. For simplicity only five functions are 
given as a basis of comparison. The normal pituitary body acts as 
follows; (1) Insulin production is stimulated by action on the pan- 
creas. (2) Water metabolism is regulated through the kidney. (3) 
Blood pressure and capillary tone are affected. (4) Gastric secretions 
are inhibited. (5) The ovarian follicles and corpus luteum are stimu- 
lated. Now in vitamin Bi deficiencj",^'* such as is seen in beriberi, 
hypofunetion of the pituitary might be indicated bj^ such findings as: 

(1) hypergtyeemia, (2) edema, (3) low blood pressure, (4) loss of 
apiietite and atonj^ of the gastrointestinal tract, (5) atrophy of the 
ovaries with failure of ovulation. Furthermore in vitamin B de- 
ficiency in test animals, the pituitaiy body and tlie adrenals are 
enlarged, and this increase in size may be a compensatory hypei’trophy 
resulting from a lack of vitamin Bi. 

Whereas vitamin Bi deficiency seems to give rise to hjqiofunction 
of the pituitaiy bodj'’ in the nonpregnant patient, a si 2 nilar deficiency 
during pregnancy may cause a hyperfunction of the iiituitary which 
in turn produces the syndrome of eclampsia and preeclampsia. Evi- 
dence of hyperfunetion of the pituitary body in pregnancy toxemias 
is shoAvn by such findings as : (1) Disturbed carbohydrate metabolism, 

(2) edema, (3) elevated blood pressure, (4) nausea and vomiting, (5) 
prolan^'’’ in the blood and urine is high and the estrin is low. Fur- 
thermore Cushing^"’ has found a basophilic invasion of the posterior 
lobe of the pituitary body, and he advances evidence that the degi’ce 
of this basophilia i-epresents a measure of neurohypophysial activation. 
In view of the toxic symptoms of preeclampsia and eclampsia, the tei'in 
pituitary toxicosis inight be used ju.st as tliyi-otoxicosis is used to con- 
note hypei’thyi’oidism. The author suggests that vitamin Bi is nece.s- 
sarv for normal pituitary function just as iodine is necessary for the 
thyroid function. Thus the enlarged pituitary body as seen in vitamin 
Bj deficiency would correspond to the enlarged thyroid gland (colloid 
goiter) due to iodine deficiency. Also as an adequate supply of iodine 
preA'cnts colloid goiter, and furthermore can allay the toxic symptoms 
of hyperthyroidism, just so may sufficient vitamin Bi prevent tlie en- 
largement and underfunctioning of the pituitary in the nonpregnanf 
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Tabic I indicalcs Ibat Ihc wn.ior functions of the pituitary body arc 
probably disturbed both in the toxemias of jiregnancy and beriberi 
or vitamin Bj deficiency. If vitamin l,>j is essential for the normal 
function of the jntnitary body as suggested above, then the need for 
this vitamin should parallel the activity of the, gland. Such is the 
ease because the pituitary body sbo-svs increased activity during 
growth, puberty, pregnancy, and lactation, and at exactly these periods 
there is an increased requirement for vitamin Bi-^" Thus it would be 
logical to treat bypopituitary disturbances with vitamin Bi and sev- 
eral cases Avith menstrual irregularities have been submitted to injec- 
tions of ery.stalline vitamin Bi. 

One case of interest is Miss H., student, niuclceu years of age, wlio started to 
laeustruate at tlie ago of twelve and one-half yoai's. The periods were irregular, 
but once a month, with diminished amount of How until lOao when there w.-is only 
spotting for about one hour. Since the age of fifteen, the patient liad frequent small 
nasal hemorrhages just before and during lier menstrual iieriod. In September, lO.KJ, 
the patient was given repeated injections of thcoliu together with dicalcium phos- 
phate and iron. The period increased to twelve hours’ scanty flow, but the nasal 
bleeding continued. Tlicn .all medication was stopped and 500 units of crystalline 
vitamin B.-was injected every other day for five injections, with the result that 
amount of floiv dcfuntely increased and for flic first time during the school year 
there was no nasal bleeding. 

Another case illustrates a possible relationship of vitamin B, to the menstrual 
function through the pituitary body. Miss C., 19 years of age, started to men- 
struate at 14.5 years. Her periods were irregular, once in one or two months. The 
flow was copious with moderately severe cramps during the iveek previous to the on- 
set of her period. At the time of examination the patient had had no menstrual 
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tion demands more vitamin Bi, so tliat a relative lack could arise and 
this again pi’oduce changes leading to frequent toxemia. (3) Toxemia 
is more prevalent among the poorer patients, because their supply of 
vitamin Bi may be scarcely enough for the nonpregnant state and 
the increased demands for this vitamin during pregnancy are not met 
and toxemia results. Prenatal care with the usual attention to diet 
increases the intake of vitamin Bi and thus toxemia is prevented. The 
lioor patient cannot afford fresh fruit and vegetables in the ivinter 
months ivhen the prices rise, so the intake of vitamin Bi is relatively 
less and toxemia in pregnancy increases. (4) Deliverj’’ often relieves 
the s^miptoms of toxemia because the demand for hyperfunction of 
the pituitary body, ivith its demand for more vitamin Bi, is taken 
away and the amount of vitamin Bi available more nearly meets the 
needs for normal pituitaiy function. Vitamin Bi is stored in the body 
only to a limited extent, so that a constant suppl.y is necessary if a 
deficiency is to be avoided. 

The practical application of the foregoing h 3 qiothesis is now possible 
with the availability of erjmtalline vitamin Bu’^ for parenteral ad- 
ministration. Studies are now under iva.y at Maternity Hospital, 
Cleveland, under Dr. Sidne.v Stone; and Pittsburgli, under Dr. Paul 
Titus; in Philadelphia by Dr. Clifford B. Lull and Dr. Philip P. Wil- 
liams; in Chicago b.y Dr. D. S. Hillis, and in Atlanta b.y Dr. E. A. 
Bartliolomew. It is liopcd that further interest and cooperation will be 
stimulated. 

SUMMARY 

A new approach to the problem of the cause of jireeclampsia and 
eclampsia is presented based on the suggestion that: 

1. The noi’mal function of the pituitaiy bodj'' is possible onlj’’ when 
an adequate suppfy of vitamin Bi is available. 

2. Vitamin Bi maj^ be necessaiy for the pituitaiy as iodine is for 
the thju’oid gland. 

3. In the nonpregnant female a deficiency of vitamin Bi leads to 
beriberi, the sj'inptoms of which are produced by h.ypofunetiou of the 
pituitaiy bodjL The .sjmiptoms of beriberi include disturbed carbo- 
lyMrate metabolism, edema, low blood pressure, atrophy of the ovaries, 
atony of the gastrointestinal tract. 

4. In the pregnant female, this defieiencj'- of vitamin Bi results ni 
overcomiiensation or malignant hyperfunction of the pituitaiy body 
thus producing the s^-mptonis of toxemia, for example, disturbed car- 
bohjulrate metabolism, edema, elevated blood pres.sure, nausea and 
vomiting, increase in prolan, and decrea.se in estrin in the blood. 

5. An adequate and constant .suppl.v of vitamin Bj should prevent 
toxemia and perhaps cure it. 

6. This new concept harmonizes for the fii-st time praeticallj' all of 
the conflicting findings and confusing manifestations of toxemia. 





vitamin n, AS FA«.T()K IN I'HHCNANCY TOXKMIAS 


(K);") 


patient on tlie one liand, M'hile on the other hand tJiis same vitamin 
may allay the symptoms of mali;rnant liyperaetivity of this •rland as 
seen in the toxemias <d‘ preynaney. 

■\Yitli the onset of prefi-naney. the pituitary body enlarges and meets 
the inereased demands with inereascd 1 unction. It is .snjifxe.sted hcie 
that this inereasi' in funetion ean j)roee(‘d normally only it thma* is 
an adequate increased supply of vitamin Hi, Dnrinir prefrnane.y the 
reijuirement for vitamin I’m is inereased It to fi times, 'riierefore, il the 
cxpeetaiit mother does not increase her intake oi this vitamin aeeord- 
insrly, she may unwittinjily form* the tir.st link in the chain that may 
hind her fast to a later toxemia. Thus the cause ot toxemia probably 
operates early in pregnancy and is not to be found at the time of an 
eclamptic convulsion. It may seem paradoxical to Ku;j:*ref^t that, a 
deficiency of vitamin Bj in the nonpreynant female causes hypo- 
pituitarism, ivhile in the preynant patient that same deficiency causes 
a hyperf unction of the same yland. However, it may be that the on- 
,set of preynancy jiroduces such clianyes in the matei-nal organism that 
the pituitary body not only couijien.sates for a lack of vitamin Bi but. 
actually overcompensates to the detriment of the jiatii'iit. Why then 
do beriberi and lu'uritis oi'cur in the pregnant stall* Why <lo 
not these manifestations of vitamin B, deficiency always give rise to 
preeelampsia and eclampsia? 11 is possible that a defici(*m*y of vitamin 
Bi. M-liieh is ju'esent for some time before the onset of ])reynancy, may 
so impair the function of the pituitary body that the additional bur- 
den of u ye.station malces the vitamin deficiency so severe that the 
gland is unable to compensate, and neuritis and beriberi result just 
as in the nonpregnant patient. If the deficiency of this vitamin occurs 
only after onset of pregnancy, then the pituitary seems capable of 
overeompensating, thus producing a toxemia. 

Tn searching for the fundamental etiologie agent in the pregnancy 
toxemias, the following questions must be answered. AYhy is toxemia 
more common in: (!) primiparae, (2) multiple pregnancies and 
hydatid mole, (3) among the poorer patients, (4) and why does 
toxemia so often disaj^pcar after deliA-ery of the fetus? The new 
concept offered in this report gives a probable explanation for all of 
the que.stions raised above: (1) the pituitary body of the primipara 
is smaller than that of the multipara, .so that the glands adjustment 
to insuffieient vitamin Bi in the organism is likely more difficult and 
limited and thus toxemia makes its appearance more frequently in such 
eases. (2) In multiple pregnancies the requirement for vitamin Bi is 
inereased .still more than the usual inereased demand for a single 
pregnancy, so that the mother is likely to take a relatively insufficient 
amount of this vitamin, thus eau.sing toxemia more frequently. Jn the 
case of hydatid mole, the rapid cellular growth is brought about per- 
haps by the hyperfunction of the pituitary body, and this hyperfune- 
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EMBRYOLOGIC CONSIDERATIONS 

In the cmbryoiiiil growth of the goinicl, unused niesenchynial geniiinal cells may 
remain because of developmental errors. These cell rests may later proliferate and 
manifest themselves in several ways. 

a. If the rests are misplaced veiy early, at the time of asexual embryonal growth 
of the gonad when tlie mesenchyme is undiiferentiated, undetermined and neutral, 
tliey may later give rise to tumors of oviiry, testis or hermaphroditic gonad. These 
embryonal relics retain all their fetal qualitie.s, i.e., the proliferative potencies and 
the asexual neutral character. The.se germinal cells are neither male nor female nor 
hermaphroditic, but are pathologically neutrallj’ determined mesenchymal cells which 
are embryonallj’ undiiferentiated, inferior, disgerminal, lienee disgerminomas. 

In the further development of tlie gonad differentiation of the mesenchyme oc- 
curs2 either (1) in the male direction into "Sertoli cells” influenced chromosomat- 
ically and by the invading spermatogonia; (2) in the female direction into "granu- 
losa cells” influenced chromosomatically and by the invading ovula. 

b. If at this period by some process of malformation mesenclymal rests de- 
termined in the male direction are formed in the parenchyma of a gonad otherwise 
determined in the female line, then these may later arise in the ovary with pros- 
pective potentialities to form germinal cords or testicular channels. These cells arc 
masculinizing in their effect and hence are called arrhenoblastomas. 

c. Mesenchymal cell rests of female determination may be left in a gonad maturing 
in the female direction. These rests may then give rise to neoplasms of the ovary 
in which the cells follow their original inherent tendencies and hence develop into 
granulosa cell tumors. 

The foregoing embryologic considerations conform with the views held by Meyer, 
Fisehel, Schiller in Europe, Novak and Grays in America. They have been .slightly 
modified from the stand taken by these authors in order to explain more readily the 
unusual incidence and clinical features of the neoplasm under discussion. 

REL.VTIONSIIIP BETWEEN DIRGERMINOMA OVARII AND SEMINOMA TESTIS 

The di.sgorniiiioina cliff t'l's from tlie other growths in its congeneric 
group, i.e., the granulo.sa cell tumors and the arrhenohlastomas in that 
it occurs in both the female and male gonads. Its occurrence in the 
te.stis was de.seribcd in 1898 by Chevas.su who called this tumor a “semi- 
noma.” Some thirteen years later tumors of similar stamp occurring m 
the ovary were noted by Chenot^ who labelled them “seminoma ovarii.’ 
However, since the tumors do not masculinize the female nor effeminize 
the male, nor bj'pcrfeminize or hyiicrmaseulinizc, it is evident they arc 
neutral. Robert IMeyer after studying a series of these eases in the 
female rejected the term seminoma because they did not masculinize. 
The error in designating these tumors of the te.stis as .seminomas arose 
through faulty interpretation of the hi.slologic findings. The seminiferous 
tubules present in sections of so-called seminomas of the te.stcs are not 
the product of the tumor, but merely mute evidence of the normal tis- 
sue structures overrun by large protoplasmic-rich ncojilastic cells thought 
to be .spermatobla.sts. 
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(From the Drpnrl iiunt of Fntliolopti, Uvircrjiiti/ of Grorpia School of Medicine) 

IXTRODUCTIOX 

T he ovary, because ol! errors in ils embryo] ojiie deve]oj)ment, is fre- 
quently the seal, of re.sl.s, the potonlialities of vbieli arc frreat and 
varied. If indeed Ibe ovary lias been compared to llie fertile j^arden 
wherein bloom the I'arcst of fji’owtbs, llion loo it. has equally ]U‘oved a 
Rousting ground. Here tlic variant view.s as to the liistogencsis of these 
very neoplasms forever clash, one gaining fleeting preemiiience over the 
otheiA The variant tumors have truly been the enigma of both gyne- 
cologist and pathologist for their nature and origin have been the occa- 
sion of endless and bitter discussion. The bete noire, particularly of 
this group, is the disgerminoma. Until reemit years it has been the 
source of considerable confusion. This has been due, not so much to 
failure of recognition, for its morphologic characteristics ai-e compara- 
tively uniform, but rather to the profusion of names to designate one 
and the same neoplasm. It appears that the “seminomc” of the French, 
the “grosszellige harcinom” of the Germans and the mmiy tumors de- 
scribed by English, American, and other authors as round cell sarcoma ; 
embryonal, alveolar cell and solid caveinoraa, mcsothclionm, endothe- 
lioma, etc., fall into the category termed by Robert jMeyer^ as disger- 
minomas. 
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REPORT OF CASES 

Case 1. — A Avell-developed and nourished jiegrcss, aged thirty-four, and inotlier of 
two children, entered the University Hospital Apr. 10, 1923, complaining of pain 
and fullness in the lower abdomen. She gave a history of gradual enlargement of the 
abdomen for the past year. About the same time she noted a change in her menses 
from a regular and normal flow to a very painful and scanty catamenia. Por 



Plff. 3. — Case 1. Showing' the coi'dlike arrangement of the cells and the scantiness 

of the stroma. 



pjg. 4 . — Case 1. Showing the cells vrith large hyperchromatlc vesicular nuclei 
and scanty cytoplasm lying ioosely apart and unsupported by a connective ti.ssiie 
framework. 

two weeks prior to her admi.«sion .she experienced fever and night sweats. Phl’pk’!'' 
examination revealed an irregularly distended abdomen. Palpable through the ab- 
dominal wall was a large irregular mass which filled the abdomen up to the costal 
notch. Pelvic examination disclosed a parous outlet, a serosanguineous disciiarge from 
a lacerated cervical o.s, and a verj- small uterus bcliind the pubic arch. 

Tdihologic Jieport . — (a) Solid ovarian carcinoma (rechissified disgerminorna). 
(b) Hj-perinvolulion of uteru.s. 
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Till* oi'iuin oi* lliosii fil'owllis is Iroin tsirly undiftcrcMitinfod jjisiiiitiid 
cells in the. cinhryonnl j>:on{id which never attained a speeitie. power to 
sox direct ion. Therefore, identical dis;j;i‘rininal pat holo^de. si met nres may 
develop in both types of se.x ‘glands, h’or this very reason the term dis- 
corininoina should be employed. It is descriidive and serves to indi- 



PiR. 1. — Case 1. Showing the Uil>»1atwl appiMiiimw of tlio Oiinor, Note the sinnll 

Invylnlcil uteni.“. 



Pig. 2 — Case 1, Showing the alveoiar aJTangemcnt and distribution of cell.s. as well 

as the loose edematous stroma. 

cate its origin as well as its place in the lineal scale of related tumors 
arising from germinal cell rests. 

The following brief outlines of cases arc placed on record to add to 
the growing list of reported disgerminomas. An analysis of such re- 
ports should prove useful in the final summation of the clinical and 
pathologic behavior of this group. 
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10 cm. in diameter were found. No other tissues were involved but there was some 
gland enlargement.” The specimens Avere sent for study to the Department of 
Pathology, Universitj’^ of Georgia. 

Patliologio Beport . — ^Bilateral malignant tumors of the ovary; mesothelioma (re- 
classified disgerminoma). 

Case 4. — A young white female, aged tAventy-one, Avas admitted to the Oglethorpe 
Private Infirmary, Macon, Georgia, December, 1936, AvitJi nausea and vomiting of ten 
days’ duration and abdominal SAA’elling for the past three AA’ceks. She Avas married 
one year ago, has never been pregnant and gave a history of normal menses except 
for the last period Avhich Avas eight days late. Physical examination revealed es- 
sentially female development Avith normal genitalia and no evidence of masculine 
stigmata. 

Operative Note . — Laparotomy revealed a growth the size of a small grapefruit 
arising from left ovary, Avith extensiA'e invasion and spread into tiie retroperitoneal 



Fig:. G. — Case 5 . ShoAving’ tlie pseudotubercle with the giant coll. TJii.s is an oc- 
casional feature obser\'ecl in clysgerniinomas. Note tlie characteristic cellular arrango- 
ment and the lymphocytic infiltration of the connective tissue stroma. 

tissues and inA-oh’ement of the mesentery. The groAvth AA'as soft and friable and in- 
filtrated. xVs much of the primary and metastatic growths Avore rcinoA’cd as uas 
possible. The specimens AA’crc sent to the Department of Pathology, University of 
Georgia, for histologic study. 

Pathologic Jleport. — Disgerminoma (malignant). A course of radiation tlierapt 
Avas suggested. 

Case 5. — A young AA-hite female, aged tAA-enty-one, married two months, Avas ad- 
mitted to the Washington General Hospital, Washington, Georgia. She first noted 
pain in her right loAA'cr quadrant six months ago. Lately there had been a gradual 
increase in size of the abdomen. Her menstrual periods had been regular until 
tAVO months ago, since Avhich time she had not menstruated. It aaas obserA'cd that 
the breasts AA'cre fairly AA'ell developed, but there AA’as a masculine distribution of 
the pubic hair. At laparotomy tAvo large OA-arian masses, measuring 20 cm. and 
3u cm. in diameter, respectively, Avere remoA-ed, The uterus appeared small jmd 
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rostorcnuivc Coin-^c.—Kuaiution thornpy wns givon to tlie polvin. ratieni lofl 
the hospital in fairly gootl comUtiou. Sho was rcailtnittcd two months hitor witli 
genorali 7 .e<l carcinomatosis awl died with clinical evidom-o of cerebral motnslascs. 

Case 2. — An nnmarried white female, agiul thirty-five, was admilted in dune, li)2.), 
to the Edgecombe Hospital, Tarboro, N. C., with u history of a tumor palpable 
through the abdominal wall. A laparotomy was jterformed and a right ovariaJi tumor 
the size of a grapefruit was removed along with a small tibroniyoma of the titoriis. 
Specimens were sent to the Dcparltuenf of I’athohigy, rniversity of (ieorgia, for ex- 
amination. 


Potholonif jRiimrt . — (a) Solid carcinoma of the ovary f reclassifieil disgerminoma). 
(h) Fibromyoma of the uterus. 

The patient recovered from the operation atid was soon married. Six months 
later, however, she was again hospitalized and u second laparotomy revealed a 



Fie. 6. — Case 4. .Showing the sectioned appearance of an area of the dysgenninoma 
undergoing necrosi.s rvith cavitation and hemorrhage. 


malignant growth of left ovary adherent to adjacent .structures and extending into 
the ileum. Removal of the ovary and resccliou of the small intestine were performed 
and the specimens again sent to us for study. 

Paiholofjic llciwri . — (a) Solid carcinoma of the ovary (reclassified disgerminoma). 
(b) Secondary metastases to intestine. 

Case 3.— A young negress, aged twelve, was admitted to tlio Aiken Hospital, 
Aiken, S. C., Oct. 21, 1931, with acute abdominal distention, fever, nausea and 
vomiting. A history was obtained that three months had elapsed since her first and 
only menstrual period. Ten days prior to admission she was fir.st seen by her 
physician who made the following note. “She was in a semi-conscious condition. 
The abdomen was distended and rigid. Tlie pelvic examination was unsatisfactory 
but masses in both adnexa could be palpated. The white blood coll count rva's 
20,000. Pulse was rapid and temperature was 100° F. She was apparently very 
toxic.” She died one day following admission and permission for an autopsy lim- 
ited to the pelvis was obtained, “Bilateral solid ovarian tumors each measuring 
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and invasion. These neoplasms are as frequently bilateral as unilateral. 
The sectioned surface presents a smooth, solid, homogeneous pale brain- 
like appearance. The tissue is very soft and friable. Hemorrhagic 
and yellowish discolored areas of degeneration and necrosis are fre- 
quently present. 

B. Histologic study reveals a uniform picture of large cells with 
vesicular hyperchromatic round nuclei. The cytoplasm is scanty and is 
faintly stained. jMitotic figures are frequently seen. Tlie cells are ar- 
ranged discretely in small alveoli, in narrow cords of cells or lie loosely 
apart in a veiy fine and scant stroma. Trabeculas of loose edematous, 
Iioorl^^ vascularized connective tissue are to be seen. Tiiese are often 
diffusely infiltrated with small lymplioeytes. This lymphocytic infiltra- 
tion is characteristic but is not always noted. Occasional giant cells and 
large macrophages filled witli cellular deliris, lipoid globules, fragmented 
nuclear material are found. For detail study frozen sections are prefer- 
able since the tissue shrinks considerably with paraffin embedding. 
Sudan stains reveal occasional lipoid filled cells. 

C. Clinically these tumors grow rapidly and may reach a large size 
within a period of two to three months di.stending the abdomen. When 
degeneration occurs, fever, nausea, and vojniting with abdominal pain 
may become prominent symptoms. Changes in the menstrual cycle sucli 
as oligomenorrhea and dysmenorrhea, or amenorrhea may be present. 
Marked breast hypoplasia, infantile uterus and undeveloped external 
genitalia are commonly seen. Asthenic, sexually neuter females as well 
as hermaphrodites often harbor this tumor. 

.SUMMARY 

Many ovarian neoplasms formerly designated alveolar large cell car- 
cinoma, round cell sarcoma, seminoma ovarii, embiyonal carcinoma, etc., 
fall into one classification, i.e., the disgerminomas. These neoplasms arc 
peculiar to young women, the ages of the five patients herein recorded 
are twelve, twenty-one, twenly-one, thirty-four, and thirty-five. The di.s- 
germinoma arises from cell rests misplaced at the time of asexual em- 
bryonal growth of the gonad when the mesenchyme is undifferentiated 
and neutral. Hence this tumor may have its counterpart in the testis 
as well as in the hermaphroditic gonad. The disgerminomas do not 
exert any hormonal influence, however stigmas of hypoplasia and in- 
fantilism are frequently observed in patients harboring such neoplasms. 

The surgical pathology of this neoplasm is distinctive. Tlicy occur 
bilaterally as frequently ns unilaterally and appear as solid encapsu- 
lated or circuni.scribcd lobulaled tumors which have a peculiar doughy 
consistency. Sectioned surfaces arc smooth, soft, friable, and have the 
characteristic appearance of brainlike substance. IMicroscopically round 
cells Avith large deeply staining nuclei and clear cytoplasm lie discretely 



tiI!Hi:XHI-ATr-l*l -Xl) : ovakii 


m 


infaiitili'. Exteni^iou of tho gnm-lli into «!»' ivIrojK-riloncal .stru<-.tim-s was iinlf.L 
ycvonil pieces of tliis jieopliislic tissue were exeisetl nl operation, 'i’iiis niulentil was 
sent to llie Depart hkmU of J’.ntliolojxy, f •niver.Mt.v of (Seor^in. for 

Patholofnc Pcpart.—Blhioml dts»erininoni:i witii iiiv.-ision mul extension. 


.\X.\I,Y.'^t.^ OF ttAHlvS 


The iitxc itteidenee in litis series is ehiivtieievisl it*. It is it iuiitor oi tlie 
young woiuirn tis is indieated hy the Jiges, (wtjive, twtuily-one, 1 wciijy-unc, 
thirty-four, thirty-five. In three of our patients if was nnilitter.-il, in 
one. however, the other ovary Wiis later iitvnlved. In two the newgrowtli 
was bilateral. The rapidity of growth of llie lninor.s ean be jndged front 
the reliilively sliort dnr;tlion of symptoms. The men.slnml eyelc ap- 
peared to be dislurlted onee the Inmor had developed to itny size. 


In Case 1, the inollier of lw<i clitldn'u ainl lutirru'd st'venleeji yenr.s, tliero was :i 
sucliten cIkuioc from a normal ami ro^tlnr menstrual I'yele to a very .‘•■l•anly ami 
painful one for a period of oa<* year )iefor<* <tii(‘r;tfion. In litis patient (lie nteriis 
(Fig. 1) was markedly liyperinvolnfed as to suggest a reversion to infaiitilism. 
Vtirions nuthnrs have str(!ss(‘il the (mint that tlie disgerminom.'i in some nmnner re- 
tards dovoio[»inenl .and is resjmnsiliht for female hypopl.asia. Of tlie five cases re- 
jjorted hy Ateigs,"' one ease was that of a female tiged iwenly-tive who Ii.ad never 
mcnstrimted atid had inarlted geiiind ami lue.'ist infantilism. In hVaiikl's" two 
cases, one piiticnt littd !i Jiorin.al uterus, (lie other a rudimentary one, A hirge pro- 
jiortion of disgerminonias, however, fully of (it tjthulafed l»y Fiiuvet, have oc- 
curred in individuals with presnmahly iiorm:il sex devclo])menl. 

One salient feature of our small serie.s is that mme of the neoplusms were benign. 
One died with generalized metasluses in spite of radiation Ihcmpy, another had 
inctastase.s to the otlier ovary and snuill intestine, a third was bilateral with pre- 
sumable regional lymph node metastases, and a fourth and fifth had oxt(?nsivc 
rctroperitone.'il invasion. This tumor is appartmlly frequently malignant oven when 
unilateral. This point is at variance with other invest ig!i tors (Afeigs and .Schiller). 
Schiller emphatically states (hat most of the unilateral di.'-gerniinomas are benign 
and exhorts ns not to jjerform total extirpation in young women wlio hojic for sub- 
sequent cbildbirtli, nor to add radi.ution therapy witli resulting castration of the 
patient. He advise.s radical measures only when a defiuitcly positive diagnosis of 
malignancy can be made, not microscopically, but (dinically by secondary deposits 
on the serosal surface of the uterus, jreriloncum or the presence of ascites. 

Beclcre" states that this ueojdasm is characterized by its extreme radiosensitivitv 
and advises the administration of deeply penetrating well-filtered x-ruys projected 
at a distance and given in fractional doses over u prolonged period.' In Meigs’ 
series one patient who had peritoneal metastases died one and one-half mouths fol- 
lowing radiation therapy. He ner'crthcle.ss concludes; “this tumor which looks very 
malignant is apparently not sevcrelj- .so, ns of five cases that have come to our at- 
tention, four are alive and ^vell over four years.” 


SURGICAD PATHOLOGY OF W.SGl-lRMIXOMA 

A. Grossly tbe disgermiiionia appears as ciieapsiilatecl or circum- 
scribed lobulated tiimor.s of variable size Avith a e]iaractcri.stic dougliy 
consistency. They may be freely movable in tlie pelvis or may^'^b'e 
densely adherent to adjacent structures as a result of local extension 
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tates multiple operative procedures. It is emphasized by Frank and 
Geist that the construction of an artificial vagina is justified only in 
patients either married, planning to be married, or in single mdivid- 
uals with strong sex impulse. 

The present case occurred in an attractive patient of definite femi- 
nine appearance, distribution of hair, with fairly typical external 
genitalia and complete absence of vagina. Upon rectal examination no 
pelvic structures were palpated Avhich suggested the existence of a 
uterus or of gonads. This patient had normal feminine psychologic 
outlook and libido. She had apparently normal excitability centered 
in the clitoris and in the neighboring erogenous zones. There was a 
small dimple at the site of the normal vagina. This patient had a 



Fig:. 1. — Appearance of vagina after faihiro of Orst operation by tlie 
method, i.e., flap transplantation, employing^ labia minora and fufl thickness skin gt* 
from internal aspects of the thigh. 


doubtful history of menstrual molimina and some indefinite bleeding 
from the rectum on two separate occasions. She Avas Avell noiirislied, 
haAong normal distribution of hair, and Atms normally feminine m 
eontonr and habitus. The clitoris Aims normal in appearance, lahia 
minora small, and the urethral orifice large. 


OPERATION 


Operation was atlornptpj by tlio Graves todiiiiquo, four flaj).s l)ping made fn"" 
flip labia tniiiora, llieir twofold tliickiipss bpiiiK split, and two racket -sliajipd tl.ip'* 
from the inner aspect of tlio tliigli. iiseil for tlic upjier ami lower transplants, respi'* 
tivolv. Transverse incision was made in the jierinenm, a]>proximately V/j iirlif'' 
above the rectum. Rectal e.Nainination revealed nothing paljiable suggesting o'l'O 
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uparl in a scanty avascular .stroma. Coimccfive 1 issue Irahccnlas till’- 
Inscly infiUraltHl with lympliocylcs irroiiulariy lohiilalc (ho m-oplasm. 
llowcYcr, this lym]>hoid iVatiwo may he lacUiti^. 

The nnihitcval tumors ;iro said !<» he heniym, nevertheless the three 
unilateral cases in this series provi'd to b(! inalif,nia?it. 

UKPPUKXCKS 

(1) Mci/rr, lUyhrrC AM. J. Oust, v'i Oysvc. 22: (V.iT, Itm, (2) SphiUrv, Waller: 
.T. Ob«t. &'Gvn!iiv. Bril. ICini.. -13: BKa;. (.'!) Novak, Ik, mul (Ira;/, L. A.: Am. 
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THE CdU’STRUCTrON OF AN AKTIFKTAIj VAOINA 
BY THE TUBE (tKAFT .AIETJIOB" 


:MAino.v BoimuAss, .AI.])., F.A.(j,S., Cid:vi;r,A.vi>, Ohio 
(Fron\ Ihe Deiiart mt.nl of Oh.slelriv.'i and (ji/nrealo;/;/, If'i stern JU'serve U niversity, 
l?ehon1 of Merlieine anti the V nivt rsit;/ JlosyilalsJ 

T he prohleni ol! the formation of an artificial va{.dna has been at- 
tacked in the pa.st most often by the relatively dangerous methods 
of inte.stinal I’osoction, emiiloying either the small bowel (Baldwin- 
Gersnny) or the operation of I’opow-.Sehubcrt using tlve resected por- 
tion of the lower rectum as the vagina. Tliese operations naturally 
carry a relatively high mortality rale and in spite of the fact that, 
thej’’ are best adapted to the treatment of this anatomic anomaly, the 
tendency more recently has been for gynecologists to attempt some 
form of plastic tran.splantation of skin flaps (Graves, Davis, Cron, 
Grad, Prank, and other.s). 

The use of pedunculated skin flaps with immediate transplantation 
was employed successfully by us in one case reported in j934. This 
patient has since married and has satisfactory coitus. Complete epi- 
thelization of the reconstructed vaginal vault, hoAvever, was difficult 
to achieve and the final length of the vagina after the period of com- 
plete healing had taken place Avas slightly less than three inches due 
to contraction. 

In a second ease performed by the same technique the lower flaps from 
the inner aspects of the thighs did not take and Avere lost almost com- 
pletely in the resultant slough, 

AYith this in mind it seemed advisable to attempt the procedure re- 
ported bj^ Prank and Geist in 1927 Avith the report of additional eases 
in 1932 . The principal objection to this procedure is that it neeessi- 

November? llsf.’"'' Obstetrics an.l Gynecology. Cleveland Academy of 
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and was loft attached at both ends. Tlie cut edges were sutured allowing the sldn 
surface to remain outside, employing interrupted silk sutures. The defect on tlic 
thigh Avas approximated Avith stay sutures of silkworm gut, and the skin edges Avere 
closed AA'ith interrupted silk sutures. This defect healed satisfactorily (Fig. 2). 

Taa’o weeks later under gas anesthesia the distal attachment of the flap was de- 
tached further, approximately 50 per cent of the distal attachment being severed. 
The patient was discharged on May 29, 1935. Approximately six weeks later the 
patient Avas readmitted and the flap almost completely severed from its distal attach- 
ment. The skin was carefully prepared, and its bacterial flora reduced so far as 
possible by moist packs of phenylmercuric nitrate solution. 

THIRD OPERATION 

Examination of the outlet revealed the scars of preA’ious plastic repair. The 
vaginal orifice Avas extremely small, admitting the index finger only up to the 
knuckle. The uretheral orifice Avas approximately normal. A transA'erse incision was 
made in the perineum and Avith a sound in the bladder, the index finger of the left 
hand in the rectum, the rectovaginal septum Avas dissected. This Avas performed 
AA'ith some difficulty as the leetum and bladder AA-ere in extremelj’’ close approxima- 
tion. There Avas A'eiy little bleeding. Dissection Avas carried out rapidly, only one 
large blood A’essel being encountered on the left side of the A'esicorectal septum. The 
“satchel handle" flap on the inner aspect of the left thigh AA’as excised from its 
distal attachment and Avas cut along the original line of suture. This AA-as inA'crted, 
turning “the skin side, inside," the fat trimmed off, and it AA'as sutured with inter- 
rupted fine catgut sutures about a rectal speculum, three inches in length, equipped 
AA'ith a phalange at its- external end. Tavo sutures of No. 2 chromic catgut aa’ci'c 
brought through the length of the speculum through the apex of the sutured flap 
and one long suture beneath to aid drainage. The edges of the vaginal flap Avere 
approximated to the .skin margins as uniformly as possible. The rectal speculum Avas 
held in place by guide strings of cable silk. A Pezzer catheter AA’as placed in the 
bladder. 

Eight days later Avhen the speculum Avas removed, the grafts had taken and 
there Avas some slight slougliing immediately at the margin of the skin edge in tlic 
A’agina. The retention catheter AA’as removed on the tenth day. Saline douches 
AA’ere commenced on the tenth day. Discliarge AA-as rather marked. The patient Avas 
alloAA'cd out of bed on tiie fifteentli day, and external appearance of the A’agina aa’o.s 
quite good. The A’agina admitted the index finger full length. Examination rcA’calcd 
the entire graft had taken, but there AA-as a granulating area, at the apex of the hcaa’ 
A’agina. The patient AA-as discharged and instructed to come in every tAA’o AA-coks 
for examination and manual dilatation. 

The patient AA-as examined and the A’agina digitally dilated approximately cA’cry 
tAA’o AA’ceks during the succeeding year. The sears of the prcA’ious plastic operation 
.shoAA-ed marked softening and the .skin AA’as in A-ery good condition. Approximately 
six months after operation it AA’as necessary to make a .small incision in an annular 
contraction about the orifice most marked AA’liere the tubular flap had entered the 
A’agina. The incision Avas made approximately an inch in the A-agina info the .scar 
ti.ssue. Bleeding Avas slight. 

This patient AA’as folloAved carefully and AA’a.s e.varnined bimonthly during the 
succeeding seven months. There AA’a.s a tendency toAA’ard contraction of the 
granulating area and fore.fliortening of the A’agina at the end. This, liOAVOver, did 
not become serious. At her final examination, July I, lO.'Jfi, the A'agina AA’as afiproxi’ 
matelA’ three inches in length, soft, pliable, free from tenderness. Tt Avas fully 
epithelized, free from hair and marked .«.’carring (Figs. .'! and •}). 



noUCIvAHW: COXSTKITTION Ol' AUTIl’lCIAL VA<UXA < 

or Witli a .'■(luiitl in tin' lilad.li'r ninl tlio indo.v lin^nr of lli<- Irfl liainl in llio 

iwtiim. raiofnl .liHMM-tion was made liotwoon Hio ro.-tum and idad.ior admitlinu two 
fin-ors to a r-iint as far distal as mnld l-o loaHa-d with tin- niiddlo tintior, .•arofidly 
avoidia-r injury to tl.o rcduni or Idaddor. Sovoral fairly lar^<- v<-ss.‘ls woro cnronn- 
toivd, which uocossitutcd suture. 

Tin- proviously descrihod flaps woro siifurod in place ac<-ordinit: to the nietliod 
descriiied hy (iraves and I’eiaherioii. 

The postoperative (-oursi* was uneventful hut the f;rafls did not talce well. 1 he 
lower pair were almost eompletely lost hy sloutih. 

The patient was readmitted to the hospital .Ian. -7, IP. '..7 appro.vinialely fhiee 
months later. At this lime in spite of numerous attmupls at dihitnf ions, the va«ina 
was found to he markedly eontraefed. admiftinf: only one liiieer to a point inches 
from the iutroitus where there was a sirieinre. This dilateil fairly readily and the 
va'dna was foiual to he three inches in len”lh with !i diameter of only ahout h’ em. 



Fi.?, 2. — Tut)iil;u- sr.-ift (.catchol liandle) .^IiowiuK rtisUil atUichment almo.st sepaijiteil. 

Tliis patient was exaniinml af,min two months later when if was found that due to 
sear tissue contrjietion, the operation had praelieally heen a eoinplofe failure (Fift'. 1). 

On May 7 the ])atien( was readmitted to tlic hospital, and it was decided to attempt 
the Prank and Geist method. This was reported in 1027 and 30:’.2 with five cases 
wherein hy succe.ssivc steps a tubular flaji is made whieh is then undermined, eventually 
inverted and implanted as a pedirdc Kraft- The disadvantage of the method is the 
long period of ho.spitali/.ation and the dilatation wliieh must he scrupulously followed 
afterw.-irds hut the operation ofi’ers a better chance of siicce.ss. 

RECOXD OPERATION- 

On May 7, lOOS oxamiualioii revealed a small opening at the vaginal site merely 
admitting one linger to the knuckle ivitli marked sear tissue. On fhe loft moditil 
aspect of the thigh a full-tliickne.ss .skin flap was undermined, beginning at a point 
approximately one inch from the labia minora, seven inclies long, three inches wide 
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This imtient has since luarried and normal coitus mutually satisfactory lias been 
possible. The vagina is completely epithelized. The patient has experienced noriiuil 
orgasm. 

This method apparentlj' .stands a better chance of being successful 
than any method of immediate transplantation at a single stage and 
olfers a better probability of re.sulting in a relatively deep pliable 
vagina Avhich maj^ be functionally adequate. 
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RESULTS OF SKIN TESTS FOR PREGNANCY 

Paul E. Hoppjiann, and Florence h. Foucii, M.D., 

San Francisco, (Jalip. 

(From the Dci>artmcnl of Obstetrics and Gynecology, Stanford University School of 

Medicine) 

I N 1930 Porges and Pollatsehek^ suggested the utilization of tho 
cliorionic (anterior pituitary-like) liormone as a skin test for preg- 
nancy. They reasoned that an intradcrmal injection of a small amount 
of this hormone should not give a .skin reaction if a like hormone were 
present in the body. Hence, tliere would be no skin reaction in the pres- 
ence of pregnancy because of the abundance of chorionic liormone ni 
tlie system at that time. A negative skin reaction, therefore, would sig- 
nify a positive test for iiregnancy. Tliey obtained correct reactions ni 
71.i3 per cent of 90 pregnancies and 95.4 ])cr cent of 150 noiqn'cgnant 
jiatients. 

Gruskin,- using his own liorinonal prcjjaral ion, r(>|)orlcd correct reactions in 
per cent of 158 pregnant, and 90 per cent of 39 nonpregnant, patient.^. GilfiUci 
and Gregg, u.sing antuitrin-S, reported a series of 154 obstetric and gj'iiccologic 
patients in whom tlie test was correct in every instance. .Schwartz,-* who n.'-cd 
antigen supplied by Gruskin, reported a group of 221 patients in whom tlic te.«t n.'is 
correct in 90 jicr cent of 155 pregnant women and 90 per cent of 06 nonprcgnaiit 
women. He used Ki males as controls, in xvliom lie obtained 100 per cent correct 
reactions. Schwartz stressed the importance of tlie pseudopodia rather than the 
presence of an erythenm in jmsitive reactions. 

Wc Imvc employed tlie inlviidermal lest for jiregiutncy in 211 p:iti<‘nts, 
]57 of whom were known to be jiregnant. The technique followed b.' 
us was c-ssentiall.v tlmt de.scribed by Gilfillen :uul Gregg." 
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in 26 and negative for pregnancj'- in 22 of these patients, whicli con- 
stitutes a. markedly lower percentage of correet reactions than we ob- 
tained when antuitrin-S Avas used alone. It therefore is possible that 
the reaction to antuitrin-S was influenced by theelin. 

The results of the various investigators are given in Table II. 

Table II 



1 PREGNANT 

1 NONFREGNANT 

PEE CENT 
CORRECT 

PER CENT 
INCORRECT 

PER CENT 

COF.RECT 

per CENT 
INCORRECT 

Forges and Pollatscliek 

71.5 

2S.5 

95.4 

4.6 

Grusldn 

100.0 



97.0 

3.0 

Gilfillen and Gregg 

100.0 


100.0 



Sch'wartz 

96.0 

4.0 

90.0 

10.0 

Hoffmann and Pouch 

71.0 

29.0 

80.0 

20.0 


Our results tally more closely with those of tlie original investigators 
than with those of the American observers. We have no explanation 
to offer, hut since we adhered strictly to details of the technique de- 
.scribed and have been critical in the interpretation of skin reactions ob- 
tained we feel that our results are correct. Judging from our own ex- 
perience, we feel that the intradermal injection of antuitrin-S as a test 
for pregnanej’’ is not yet of such reliability that it can be recommended 
for replacement of the accepted biologic tests. 

SUMMARY 

1. Antuitrin-S given intradermally to 211 patients gave 71 per cent 
correct reactions in 157 knoAA'u pregnancies and SO per cent correct re- 
actions in 54 nonpregnant patients. 

2. Anterior pituitary liquid (Collip) gave 100 per cent incorrect .skin 
reactions in 80 pregnant patients. 

3. Antuitrin-S and theelin ghmn simultaneously to 48 pregnant pa- 
tients resulted in 54 per cent correct and 46 per cent ineori'cct reactions. 

We ■wish to express our appreciation to Dr. Ludwig A. Emge for his assistance in 
the preparation of this paper. 

REFERENCES 

(1) Forges, H., and Follatsclieh, K. F.: Zentralbl. f. Gynilk. 54: 454, 1050; 
in .1. A. ]\r. A. 93: 559, 1929. (2) Grushin, B.: Am. .1. Surg. 31: 59, 193(5. (■>) 
Gilfdlen, G. G., and Greqg, IV. K.: Air. J. Oust. & Gv.veo. 32: 49S, 39,3(5. {‘i) 
Firhirarlz, E.: An. .1. Srno. 33: 225, 19.3(5. 


Weinzierl, E.: Experiences With the Natural Birth Control of Knaus, iMcfl. Kbn. 
33: 9C2, 1937. 

Weinzierl was at first .skeptical of Kn.aus’ contentions but lie i.s now a firm believer 
of the Knau.s theory of the safe period. lie has ob.“crvcd a large number of couple 
who have succes.«fully condiiclcd their sex life according to tlie Knaus (Iieory. 

J. P. GriEE-snihi.. 













llOlTMAXN-KOt'OU ; SKIX TKSTt^ TOK riU'.dXAN’t’A* 


GSl 


Tv:cnNiQi’K 

Two minims of nntuilrin-B nro slowly iujooJod witli u tuls'r.'ulin syriiifjo into tlm 
skill of tlio iloxor siirfm-o of tlm fon'orm. Tin* ivsullini;- whcnl shmiW Im mnnl 
and liuYo tlm upiiearam-o of pipskin. Tim rom-tion is road at. fiftooa-minnto nitor- 
vals. An aroa of orytlmma varyinfr in sV/.o np to P.a or ‘10 nmi. witli tlm formation 
of pseudopodia indicates that no tdiovionic. Uovmoim is present in the patient and 
tlm reaction tlmrefovo is negative for prejiuaucy. If. on tlm other hand, no local 
reaction occurs, it indicates the neutrati/.in<r elYect of cliorionic hormone and there- 
fore dm test is positive for prettnaney. 

Table T shows onr results. 


T.w.i.k 1 


t'i.lNlf.M. Pi.MiXitSiS 1 

.vi.vi.vrivi: joi: 

I'KrC.VAXiV 

I'o.siTivi’. roi: 

I’lnT.NAN'rY 

TOTAI. 

l’rc{iuancv 

•b‘) 

1P2 

i.'»7 

Pelvic iuiiainuv.Uuvy ilisease 


0 

1! 

Pvelili.'^ 

■1 

0 

■1 

Xornial female 

•1 

0 

•1 

Xormul male 

5 

*> 

i 

1 7 

Fihromvoaui 

•» 


i a 

Ckneinoma of cervix 


2 

1 

Abortion, siKiataiuaum 

1 1 ' 


«> 

Abortion, iucomjtlete 

O 

i 

3 

Xopliritif! ami pregnancy 

1 

0 

1 

Clironi*; cervicitis 

3 

0 

3 

Ect opic ]>regnam“,y 

O 

*> 

4 

Hyporpluiiia of endometrium 

O 

0 

O 

Postpartum, day V 

O 

1 

«» 

Totals 

i .S7 1 PAl 

213 


Occa.sionnl jalcnl .skin reactions were observed. Tliey are not of im- 
porlanee as far tts the innncdiale readin;.f tif the test is concerned, and 
probably are not sifinificanl. Wo noted this latent reaction in 18 of tlie 
pregnant patients, one of whom developed it marked induration and 
erythema as late as twenty-four hours after the. injection. 

Since the commercial preparation of Antnitrin-S .snppo.sodly contain.s 
the same hormone as anterior pituitary liquid (ColHp),'^'' wc were iiitci*- 
asted to learn if the latter could he used for this test. We tlierefore 
tested 80 known pregnancy patients with intradermnl injections of 
0.1 c.c. The resulting reactions were 100 })er cent incorrect, and con- 
siderable soreness was produced locally. Presumably, anterior pituitary 
luleum does not contain any c.strin, hut since wc obtained such a marked 
skin reaction we wondered whether it. might he due to the presence of a 
small fraction of this ovarian hormone. Therefore, we selected 48 pa- 
tients known to he pregnant and gave each an intvadevmal injection of 
0.1 c.c. aqueous thcelin and a similar amount of Antnitrin-S at different 
localities in the arm. Theelin gave as marked a dermal reaction as 
anterior pituitary liitenm, hut the local erythema and induration disap- 
peared more rapidly, so that a skin reaction was present at the end of 
one hou r in onlj’- 14 patients. The reaction was positive for pregnancy 


♦Anterior pituitary litiuici kinclly .supplied by Messns. Ayerst, AfcKenna and Harrison. 
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remarkable of all, in most cases it develops more or less pointed bulges 
opposite each other at the widest part and farthest from the cervical 
tear (see Pig. 1, a, h, c, d). Without a doubt these correspond to the 
areas over which the tubes arise. This assumption is furthered by tlic 
fact that several unopened pregnant uteri, hardened in formalin, when 
bisected revealed the identical bulges over these areas (Pig. 2). 

The average full-term sac is found to hold between three and five liters 
of fluid; a twin pregnancy sac held almost seven liters, and several cases 
of polyhydramnios, an equal amount. 

Prom a study of the distended sacs directly and from clay models of 
a hundred of them, it is seen that the most common placenta is more 
or less circular and lies between the uterine cornua and on the relatively 
flat anterior or posterior wall. It seldom extends over the dividing line 



Fig-. 2. — Photograph of placental half of five montlis’ pregnant uterus containing 
fetus and unruptured aniniotic sac and hardened in formalin before bisecting along 
lateral surface. Placenta here lies between the bulging cornual areas. 


between anterior and iiosterior walls eitlicr at tlie side or over the ape.'c 
of tlie fundus and wlien it doe.s, it is most likely to be bipartita or sne- 
centuriata or placenta spuria. 

This method is ideal for the study of abortion sacs and often reveals 
the eau.se of the termination of pregnancy otherwise unsu.siiectcd. It 


shows a definite tendency for early jflacentas to be relatively larger m 
ai’ca than at full term, and from few cases so far studied a tendency 
to atypical location of im])lantation in the uterus, i.c., cornual or cervical 
rather than in the anterior or jio.sterior wall which are relatively fi'd 
and probably contain the best decidua for imjdantation and .siih.sc((uent 
nourishment of the ovum. 

This method is of value in the study of placenta jirevia and reveals if 
to be more common than clinically diagnosed. However a check of the 
historv of labor usually reveals vaginal bleeding jirior to delivery. 



DESCRIPTION OP A NE^Y METHOD OP STUDYING 
PUACENTATION BY A:MN10TIC SA(j DISTENTION 

PicifAKi) I’citrix. M.D., Ai-tn.'STA, Ga. 

(From ihe Jhpartmnit of Ohytrlrii's ond (hini cnUonj. VuivirsUy of lUonfut Fchool 

of Mcdicinr) 

I P CARE is exercised in delivering the idneenta it is possible to obtain 
the placenta and fetal niembrancs <jnite iJitad so that the sac is com- 
plete with the exception of the opening over the cervical area throngh 
which the fetus emerged at birth. 



Figr. 1.— Four photographs of the same full-term .sac In a glass jar of water 
showing (a) placenta located on one anterior or posterior wall between the two 
cornual hulges. (b) reverse face, (c) lateral view of the surface with the more 
prominent bulge, (a) opposite lateral view. 


Now by the simple procedure of submerging this sac in a tank of 
water up to the cervical rupture and then introdneing into the cavity of 
the sac a known quantity of water to fill and distend it to its capacity, 
it is found that the sac assumes the exact shape of the distended uterus 
from which it came. The sac takes on a rough pyriform shape and most 
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OBSERVATIONS ON THE EFFECTS OF URETHANE AND 
BARBITURATES ON SMOOTH MUSCLE 


Chapman Reynolds, B.S., M.D., F.I.C.A., New Orleans, La. 

(From ilie Department of Pharmacology and Experimental Therapeutics, Louisiana 

State University Medical Center) 


T O RELIEVE the pain of childbearing without delaying the progress 
of labor is one of the commonest problems of the anesthetist and a 
constant one for the obstetrician. The barbiturates have come into rather 
general use as sedatives, analgesics and pre-anesthetics. Repeated elini- 
cal observations have indicated that Dial ( di-ally 1-barbituric acid) not 
only seemed not to slow down labor, but actually seemed to hasten the 
proeess.^'^ Dial, as commerciallj’’ available, comes in an ampule contain- 
ing 4 times as much urethane (ethjd carbamide) as di-alljd-barbituric 
acid. The urethane is included for the sake of increasing the solubility. 
It seemed possible that the urethane might have altered or contributed to 
the action of the mixture. External hysterographic studies were under- 
taken, are still in progress, and will be reported later.* 

In the meantime a certain amount of purely laboratorj’’ investigation 
of the action of urethane on smooth muscle has been done. For a com- 
parative working basis such experiments are indicated, with all respect 
for the recognized differences beUveen isolated smooth muscle tissue in an 
artificial bath and the human parturient uterus. In clinical labor the 
state of the central nervous system, the ability to cooperate, the help of 
voluntary abdominal muscles, and, especially, the highly active phys- 
iologic state of the uterine muscle itself are all powerful factors. Never- 
theless, the direct action of drugs concerned on smooth muscle must be 
the starting point for comparative study. 

There is a general impression among physiologists and other labora- 
tory workers that urethane, in animal experiments, interferes less with 
normal reflex responses than do any of tlie other common anestlietics. 

Previous reports'’ have indicated that isolated intestinal segments were 
relaxed only Iw concentrations as high as 1 :200 to 1 :100. Repeated 
checking in tliis laboratory has found the concentration of urethane 
necessary for depression of uterine or inte.stinal muscle to be alrout 1 :350. 
Since the usually employed clinical dose of dial represents roughly a 
urethane concentration of 1 :5,000, muscle depi’ession by the urethane 
component would not be .expected. Di-allyl-barbiturie acid alone has 
about the same smooth muscle depressing irower as has am 3 dal (iso-amyl- 
etliyl-barbituric acid) ; i.e., 1 :40,000 or greater concentration is ncee.ssai.' 


•SuKKC.'ition of the problem .ind guidance of the work, of which thl.*! report L ” 
•t. was given by Profes.sor Graffagnino of the Department of Gynecology oi 


par 
Institution. 
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TOUriX: STUDY OF PhAUKNTATlON DV AAIXIOTIU SA<; DISTKNTIOX 

Not piiougli Ciiscs of }>l!K‘Oi\l<i (orciunvullutii Ikivc Ik'oii ioiiiicl to iiiitUc 
;my definilc stalomonts in rogard to their location but, from tlui cases 
recorded, this method in the future should be of great^'st vabu; in eluci- 
dating this remarkable condition. 

If the obstetrician will mark with a dye the anterior laii'iion of the 
sac as it emerges from the vagina, he will be able to turther localize 
the placenta in the uterus as to anterior and posterior wall. 



Pig-. 3. — Pliotograph of throe inoiitlip' abortion sne sltowing thr; cervical and two 
cornual defects in the decidual covering of the distended sac. 

The pressure of the Iluid in the sac may be varied from 1 cm. to 20 cm. 
of water without causing notieetiblc volumetric clmnges in the sac. Con- 
setpiently fairly accurate studies may be made in regard to the relation 
of area of placenta to area of uterine cavity. 

A perusal of the literature reveals no mention of such a method of 
study. 


Oyrzun, Romeo Cadiz: A Case of True Hermaphroditism (Ovary-Testes) in the 
Human, Bol. Soc. Chilena do obst. y ginec (Buenos Aires) 1: 317, 1930. 

A case of true hcrniapliroditism with ovotestes is presented. The patient dying 
of pulmonary tuberculosis was studied postmortem ajid autopsy material established 
the diagnosis. Tlie patient had a typical masculine voice, and well-developed breasts. 
The genitals revealed feminine distribution of hair, a hj-pospadiuc penis and a small 
vagina. The patient had an attraction for the female sc.x but liad been inter- 
sexual. 


AIakiO a. CASTAbbO. 




CHEMICAL TEST FOR THE DETERMINATION OP 
RUPTURED MEMBRANES 


Arthur Baptisti, Jr., M.D., Baltimore, Md. 

(From the Obstetric Division of the Baltimore City Hospital) 

TD ECENTLY there lias lieen considerable interest in the establishment of accurate 
tests for the determination or confirmation of rupture of the amniotic sac. 
Several investigators ha^•e succeeded in evolving tests which are apparently sufficient- 
ly accurate to be of value. 

The tests have been based on the fundamental facts that normally the hydrogen 
ion concentration (pll) of the vaginal secretion ranges around 4.5 to 5.5 and the 
pH of the amniotic fluid is usually 7.0 to 7.5. 

On the assumption that the pH of the vaginal secretion will change when it is 
contaminated with the escaping amniotic fluid following rupture of tlio membranes, 
the determination of the hydrogen ion concentration of the vaginal secretion would 
seem, therefore, to be an index to the status of the amniotic sac. relevant to con- 
tinuity. 

Recently, there has been marketed an indicator test paper* impregnated with 
sodium dinitro phenylozonaphthol disulphonate, commercially known as nitrazine 
paper. With these papers is furnished a color chart comprising a pH range from 4.0 
to 7.5. The papers are set at pH of 6.0. Those indicator papers were intended for 
use primarily to determine the reaction of urine. 

In view of the fact that the nitrazine papers with the accompanying color chart 
comprise a pH range .sufficient to cover both the i^H of the vaginal secretion and 
that of the amniotic fluid, it seemed appropriate to use this method for tlie deter- 
mination of the status of the amniotic sac. Consecpiently, this method was tried 
on a small number of patients admitted to the Baltimore City Hospital with a history 
of premature rupture of the membranes. Those cases wliich revealed the reaction 
of the vaginal secretion to be at a pH of 0.0 or above were found, by tlieir subsequent 
course, to have given a correct history of ruptured membranes. Those eases m 
which the pH of the vaginal secretion Avas beloAv 0.0 Avere found, by the same criteria, 
to liaA’C submitted a false history of ruptured membranes. The test seemed to Iiua’O 
pos.sibilities and it Avas planned to run a .«eries of consecutive cases to control and 
confirm the accuracy of the method. 

TECHNIQUE 

Fifty patients, consecutively admitted to the delivery suite of tile Baltimore Cit.A 
Ho.spital, Averc used in this series. The pH of the \-aginal secretion Avas determined 
by inserting a sterile cotton-tipped applicator deeply into the A-agina, and after Avith- 
draAval, the cotton tip Avas touched io a strip of the nitrazine jiaper and the paper 
then compared AA'ifh the color chart. If, during the course of labor in the Ilr.st stage 
room, tlie membranes ruptured si)ontancou.«ly, (he lost Avas repeated. If the mem- 
branes ruptured Avhen the patient aa-.'is draped on the delh’ery table, the test Avas 
not repeated. 

•Made by E. It. Sciuitib .and Pons Company, New Vork, 
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HEYXOLDS : 


EFFECT OF inUVniAXE AX!) nAKIUTFUATF.S OX .MUSCLE G87 


for relaxation.'’' Tim usual dial do.se is ai)]>roxiniatcly equivalent to a 
concentration in tlic blood .stream ol .1 :22,500, well within the de])ro.s‘.sing 
range. There must, liowover, be some rea.son tor the “clinical imju’o.s- 
sloir •' that delivery is hastened by its use. 

Attempting analysis, about dO cx])criments have been done on isolated 
rabbit inte.stine and guinea jug uteru-s, using sodium amytal alone and 
sodium amytal plus dOO ])er cent urethane in concentrations ranging 
from minimal eiVeetive to virtually paralytic. 

In no instance was there jiny indication that the added urethane con- 
tributed in any way, in cither direction, to the eficct of the amytal. 

Comparison of .some accepted a])proximatc figure.s; it urethane de- 
})re.sscs smooth mu.sclo at a concent rat ion of 1 rloO, and amytal depre.s.ses 


smooth miLsclc at 1 :40,()00, the ratio of smooth muscle dc.i)re.s.sion is 3 
With 4 times as mucii urethane as amytal in the mixture, there is attribut- 
able to the urethane cojuponent an extra 1.5 ])er cent mu.sclc depression. 
Calculated roughly from effective dog doses, amytal is dO lime,s as anes- 
thetic as urethane. With 4 time.s as much urethane as amytal, the ure- 
thane component adds an extra 13 per cent to the anesthetic power of the 
combination. 

It should furtber be remembered that delivery may be acceloraled 
clinically by relaxation of the cervix, despite a certain amount of pos- 
sible potential smooth muscle de])re.ssion. 


KEFKREXCKS 

(1) Zerfils and McCaUnm; ,7. Indismu Stale AI. A. 22t -17, 1929. MeXeiJe and 
rruKink; Calif. & West. 26: 040. 3927. Jlnnd, K, 11 . ; Am. .7. Surg. 26: 2SS, 
19.'{4. (2) llu.s.sij; Cor.-Bl. f, .■^cluvciz. Aerzle, p, 214, lOia. (;!) Kelson, J.; Floritia 
M. A. .7., p. 59, 19.^2. (4) Brown, 1\; Surg. Gynec. 01)sl. 59: ((22, 79.‘i4. J'ifine.s 

and Cbalain; Pre.'sse ined. 43: 3S95, la.IS, (5) Bcrnlicim, F.; Arch. Intemiit. do 
pharniacodj-nam. & do llier.ap. 46: 369, lO.'l.'l. (0) J!(t/no!d.s, C.; I’roc. Soc. I3.\per. 

Biol. & Med. 28: 056, 1931. 


Hollosi, K.: Appendicitis and Menstniation, Aromitschr. f. Gchurtsli. ti. Gynilk, 

106: 187, 1937. 

The author found that in a series of 159 women operated upon for appendicitis, 
68 per cent were operated upon during the premcn.slrual and po.sf menstrual periods, 
17 per cent during actual menstruation and only 15 per cent at other limes during 
the menstrual cycle. He believes tliat the hyperemia which occurs during the pre- 
menstrual period and actual menstruation can imitate the .symptoms of appendicitis. 
He is of the opinion that the hyperemia of the appendix is due to the corpus luteum' 
hormone. He observed eases in which dy.smenorriiea disairpeared after appendeefonn'. 


.7. IL GuKKN'un.r,. 
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part of the first stage of labor, wlien each of the patients ■was having a rather un- 
usually large amount of bloody show. However, at this stage of labor the question 
of the status of the amniotic sac is not such an important one as a rule, and, more- 
over, at this stage tlie cervix is usually sufficiently dilated so that the question can 
be settled by the examining rectal finger. 

With the technique as described above, it would seem that the possibility of a 
false reading because of contamination by urine is negligible. The deep insertion of 
the cotton-tipped applicator into the vagina should insure against this. 

It is the policy in this clinic to shorten the interval between the premature rupture 
of the amniotic sac and delivery of the patient as much as possible. By this it is 
meant that a patient wlio presents herself ■with what we feel is an assured history 
of ruptured membranes is given a medical induction. This policy is based on the 
belief that the shortest interval between the membrane rupture and deliveiy serves 
the best interests of the patient. In those patients, who present themselves and 
"think” their membranes have ruptured without labor pains, and in whom it is 
found that the cerrdx is closed, it would seem that this test is of great value. 

SUMMARY 

1. The determination of the pH of the vaginal secretion maj' be used as a test for 
the determination of the rupture of the amniotic sac. 

2. A simple technique has been evolved by using nitrazinc test papers by which 
this determination may be accomplished satisfactorily. 

3. A pH of 6.0 or above indicates ruptured membranes. A pH below C.O indicates 
unruptured membranes. 

4. A false reading is likely to be encountered in a patient with intact membranes 
who has an unusually large amount of bloody show. In the early stages of labor, 
however, at a time at which the test is of most value, it is accurate. 

5. The test lends itself ideally in those patients who present themselves with a 
history of possible rupture of the membranes, not in labor, in ■whom the usual clinical 
examination is not adequate to confirm the history. 


CARCINOMA IN AN ADENOIMYOMA OP THE UTERUS 

David M. Grayzel, Ph.D., M.D., Brooklyn, N. Y. 

(From the Department of Laboratories, Division of Pathology, The Jewish Jlospilol 

of Broolchjn) 

A ccording to Ewing,i leiomyomata of the uterus are the most common of all 
tumors; adenomyomata of the uterus arc relatively rare. Malignant changes 
in these tumors seldom occur. Indeed, up to 1929, only 20 such cases have been rc^ 
ported, 2 and none since. Of these, 19 showed carcinomatous, 5 sarcomatous, and - 
both tj^ies of changes. Mctaslases to distant organs occurred in 5 instances. Ihe 
following is a report of an adenomyoma with carcinomatous change in a uferus which 
was removed at operation. The patient subsequently made an uneventful recover}. 

Clinical History. — hi. J., a forty-year-old white woman, was admitted to Tlic 
Jewish Hospital of Brookl.vn on the .‘•■ervice of Dr. E. V. Littauer, on .Tan. 14, 
comidaining of severe pelvic pain radiating to the thigh, associated with cxcessm' 
bleeding at the menstrual period.s for the past two months. She stated that for the 
past eight years she had dysmenorrhea; her periods were irregular and were associ- 
ated with excessive bleeding and with occasional back pains radiating to the thigh. 
There was an occasional leiicorrliea. She had Iiad no menopausal .symptoms. 



nArTisTi: cnr.MiCAL TI;ST roH DKTKRAriKA'rioK 01' iu;n'i;rn:i) micmhkanks 6Sf) 


RESULTS 

In tUo scrio.« of oO oou^ecutivo cusns (lint wnrc fitudicil ,11 of (li('.«o pnlients ivoro 
admitted ^Yith a history of ruptured memlirancs, and ,'lfl "live n iicf^ativo history on 
this jioint. Table I shows tlio results obtained with the tost in the ilP eases of un- 
ruptured membnmes. In of these eases tin? pTI of (he vaginal secretion was -i.S, 
In 9 others it was d.O and in the remaining -1 it was found to be 5.;). ]''oiirtO(,*n of 
these V>9 jiatients had a spontaneous rupture of tiie lueinbraiies after admission while 
still in the. first stage, and the test was rei>eatc<l. Following the rupture in :! cases 
the vaginal secretion revealed a ]ill of 7.b, and in 1! it was 7. it. The remaining 
25 of the 39 eases were not tested because the membranes were ruptured at delivery. 


T.vnt.r. 1 

Patiektk AoMJTTr.n AVitii Hirtouy ov Uxnft'runKo Mr,MW:.\Nr.s jn Kmiia' Fiust 

Stack Laijoi:. 159 Casks 



ON AUMISSION 

i AITER .MEMBRANK.S 
RlUTtmEI) 

1 Rl'KTKRE ON DEKIVERV 
T.MIKK 


1 pll <;Asr.s 

pH KARE.S 

NOT TESTE!) 



7,9 

7.5 1 1 

25 

Total 

1 :59 

1-1 



In Tabic 11, the data are recorded on the 11 jiatients who were admitted witli a 
history of ruptured membranes. In this group some were in early labor and others 
Averc not in labor, A record Avas kept of tin; lime elapsing betAveen the rupture of 
the membrane and the time at Avhieh the test Avas done. It Avill be seen from the 
table that the .shortest interval aatis fifteen minutes and the longest ninetcoa hours. 
One of these putient.s fir.st tested after an interval of nineteen hours liad a very 
protracted labor and aahs tested again aaIicii fbc interAal had readied twenty-nine 
hours, and the pll at this time Avas f».(). The patient avus delivered shortly there- 
after. 

Tabi-k II 


PATIENT.S An-MITTED AVlTH IlKSTOUV OK RUKTUKEI) MK.\rHIlAXK.S (I.VOI.UIII.N’G TjtOSE 
IN Labor and Those Not in LAuoit), 13 Ca.se.s 


TIME EEATSED BETAVEEN 
RUPTURE AND TEST 

pir 


15 minutes 



45 minutes 

7.5 


1% hours 



hours 

7.5 


2 liour.s 



G hours 

7.5 


6)4 hours 



S hours 



12 liours 



19 hours 



*19 hours 






(still 


The one enlightening fact relevant to the possibility of a false reading was 
brought out in S of the patients avIio went through labor with the membranes intact 
until delivery. These 3 eases showed the expected acid reaction on admission but 
the reaction changed to an alkaline one (6.5, 7.0, and 7.5, respectively) in the I'atter 














692 


AJrERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


myometrium measured 1.5 cm. in thickness and was pale brown. In the opposite 
wall there was a nodule which was circumscribed by a narrow rim of pale brown 
myometrium. It was uniform and was composed of pearly gray-white interlacing 
bundles. In it were pinpoint depressions with pouting borders from which exuded 
some mucoid material. Botli Fallopian tubes measured 8 by 0.5 cm. The fimbriated 
extremities were patent. The cut surfaces were not unusual. The right ovary 



Fig. 3. — Photomicrograph of the wail of the uterus showing some overgrowth of tlic 
endometrium but no tumor involvement of tlie myometrium. (H. & E. X4~>-) 



Fig. 4 . — Photomicrograph of the tumor in the adenomyoma showing tlic general 
nature of the growth. (H. & E. X'ln.) 

measured 5 by 4 by 1.5 cm., the left, 4 by 2.5 by 2 cm. Both contained numerous 
thin-walled cysts, up to 1 cm. in diameter. 

A microscopic preparation through the wall of the uterus showed at one end 
broad endometrium with many large tortuous glands in a loose tunica propria. Tlie 
lining cells were columnar and varied somewhat in size and shape; in jilnccs they 
were heaped up into several rows. The lumina contained amorplious lavender 
staining material. There was no inva.^^ion of the myometrium. In the preparations 
through the tumor, there were zones composed of interlacing bundles of smooth 
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On iulniii»sion, the pliVitical oxatuiiialion was ossonlially negulivT, except for ninrlavl 
p!illor of llic! lips and mueoiis jiionibraiie. Tlic red blood cells were .!,100,000 per 
c.inni.; the hemoglobin was -lo per cent. The clinical improssinn was that she had 
a tibronia of the uterus and polyghuidnlar dysfunction. On the day following ad- 
mission, a transfusion of 750 c.c. of whole blond was given. At operation on danii- 
arv 38, the uterus was found enlarged to the .size of a three months’ gestation by 



Fig. 1. — Diotogr.apli of llie cut .surface of Uie uteru.s .sliowing the wott clrcuui,«crllje<l 

tumor. 



a fibroid. Both ovaries contained numerous small cysts; the tubc.s appeared normal. 
A supracervical hysterectomy and a bilateral salpingo-oopliorectomy were performed 
by Dr, E. A’’. Littauer. 

The specimen consisted of an ovoid-shaped uterus with attached tubes and ovaries. 
The uterus measured 14 by 11 by 9 cm. The external surface was smooth and 
glistening. The uterine cavity was 9 cm. long. The endometrium was pale and 
sliaggy and not well demarcated from the myometrium. In the cut surface the 



THE DIAGNOSIS OP TRICHOMONAS VAGINALIS^' 

A Comparison op a Cultural jMethod With Direct Exalunation op 

Wet Preparations 


Thomas B. ]\tAGATH, M.D., Rochester, Minn. 

(From the Division of Clinical Pathology and Section on Parasitology, The Mayo 

Clinic) 

A NUMBER of authors have reported that protozoan parasites can be 
found more frequently if certain cultural methods are used than 
when direct examination is made of the material. Nevertheless, it has 
been noted previously^ that in the ca.se of parasitic amebas, direct exami- 
nation of the feces yields a larger number of positive findings than do 
cultural methods, and that all the problems of species identification per- 
tain to amelias in cultures that attend the determination of species found 
on direct examination, and often some additional problems. 

In a number of papers the culturing of material in whicli flagellates 
are suspected of being present has been advocated and claims are made 
that the cultural method reveals more positive findings tlian tlie direct 
method of examination. 


With regard to Trichomonas vaginalis, Andrews^ reported that “five of Iwealy 
positive cases did not show the presence of Trichomonas vaginalis eitlicr in tlic 
direct smeans or the stained fdnis, hiit in cultures a Iieavy growtli occurred.” She 
considered asparagine medium and agar-slope and serum-salinc-citratc solution flic 
best mediums. Ivarnakyc Ims advocated the cultural method for diagnosis of Tricho- 
monas vaginalis and has reported having difficulty witli distinguishing these jiarasifc.' 
from pus cells when direct examination is made. He used “Hill’s medium” wliieli 
actually is Hogue’s medium and stated that more positive results could be found by 
the cultural method than by direct examination. 

In order to test the relative merits of these two methods, 2~)0 consecutive examina- 
tions were made for the presence of Trichomonas vaginalis, using a cultural niethod 
and direct examination. Hogue’s medium was first tried in a preliminary run of 
fifty cases, but the medium proved unsatisfactory both from the standpoint of niami- 
facturc and of revealing growth. The medium recommended by Powell'* was tlien 
used and it proved highly satisfactory.! The medium used must be considered satis- 
factory since luxuriant growths were obtained in nearly all inst.ances and each time 
the parasite was found by smears, some degree of growth resulted exi-ept once. 


'.Submitted for publication, April 22, 1037. 

tLocfller’s dried blood .scrum is weiglicd out in ciu.antitie.« welgbinp O.OC gm., wlilcb 
arc then put in ordinary .t gr. (0.3 gm.) gelatin cap.sulcs. Slodined Ringer'.s soUt- 
tion i.s then made up by dis.soivlng G.O gm. of .sodium cbiorlde, 0.1 gm. of Potas.slum 
chloride, 0.1 gm. of calcium chloride, and 0.1 gm. of .sodium blc.'irbonatc in jOin' 
c.c. of di.stilicd w.ater. Twice or thrice a week, a.s the medium wa.s required m 
tilt's .study, 25 c.c. of Ihi.s Ringer'.s .solution w.t.s mea.surcd out and the contents oi 
one of the gelatin capsuie.s wa.s added to it. When the Ijocflicr'.s .serum v'^.s dis.soUed. 
0 cc of fre.sh. Wa.s.scrmann-negat’ve liuman serum wa.s added. 
tubo.s'of.15 C.C. , capacHy. Pbigged with r'tT's ac. of 
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muscle cells in wlvorMiUe nrrangetuenl.s; in some of fhcso areas (hero mere liitnitia 
oniplv or conlaining aiiiorplions Invemler stoiiung' miOcrial which were lined hy 
columnar cells. In other xones iiuhoihled in u dense iihroniuscuhir stroma, wore 
large irregular lumina with frequent infoldings and secondary papillary projections. 
The lining cells varied in size, ,sli.'ij)e, mid chroniafin content of their nuclei. Many 
were in a state of mitotic division. The hiniina contained nmori>hons pink or 
lavender staining material. Preparations from (he ovaries and tubes showed nothing 
iimisuah 

The pathologic diagnosis was “uterus, with eylindrical cell carcinoma, arising in 
an adenoniyoma ; Fallopian lubes and ovaries,-’ 



Fig. 5.— A liiglicr magniflcallon .'■liowing tlift tync of cell making up the tumor, 

(H. & B. XCOO.) 

Comment , — Tiierc are (wo jiossible inlerpretations in tins ease. It is either n 
carcinoma of tlio uterus witli extension into a leiomyoma, or !i carcinoma arising in 
an udenomyoma of the uterus. Of tiic two, (lie latter appears to be tlio more probable 
for the following reasons: Jn the first place, a carcinoma of (ho uterus which ox- 
tended into a leiomyoma on one side should also Imve involved tlie opposite wall. 
Second, there arc within the tumor nodule, /.ones coinjiosed of loose fibrous con- 
nective tissue re.sembling the tunica jiropri.n of the endometrium, in which well pre- 
served lumina are seen containing some lavender .staining, amorphous malcrial, and 
lined by tall columnar cells. 
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The author reports a case of congenital imperforated vagina, unrecognized for 
thirty months following the initial menstrual period. Ho describes the resulting 
changes of the internal genitalia and the final spontaneous rupture of the vagina 
into the peritoneal cavity. ^ 


August P. Haro. 



DERMOID CYST OP OVARY IN A CHILD FIVE YEARS OLD, 
WITH COMMENTS ON VALUE OP X-RAY IN THE DIAGNOSIS 

Vincent P. Mazzola, M.D., and Lorne M. Ryan, M.D., 

Brooklyn, N. Y. 

(From the Gynecological and Surgical Services of St. Peter’s Hospital) 

A REVIEW of the literature reveals that ovarian tumors are rare in children 
under ten years of age. Thej' are still less frequent in children under five 
years old. WieR studied 60 cases in children of ten years up to 1904. Dermoid 
cysts were present in 21 cases, or 35 per cent. A further analysis of his investiga- 
tion revealed 7 patients under five years of age; these cases had a moi’tality of 
65.1 per cent. Downes^ reviewed 26 eases of ovarian tumors from 1904 to 1921 in 
the same age group, of which 8 cases were dermoids. Further study revealed only 
2 cases, five years or under. In Loeb and Levy’s^* analysis of 35 cases from 1921 to 
1931, there were 9 cases of teratoid tumors. Only 3 patients were under five years 
of age. Wakeley* in 1933 reported 3 patients under 10 years of age, but none five 
j'ears or under. He studied the records for t\venty-five years of the Hospital for Sick 
Children, Kings College Hospital, and the Belgrave Hospital for Children, and found 
one case each in the latter hospitals, but no case in the first. Apparently, dermoids 
in children under five years of age are extremely rare. It is our purpose to report 
the occurrence of a dermoid cyst of the ovary in a child five years old, and to 
emphasize the value of the Roentgen ray in the diagnosis of a dermoid cyst of the 
ovary. 

CASE REPORT 

R. R., female, five years of age, was admitted to St. Peter’s Hospital on Aug. l-l, 
1936. She had no family history of malignant disease. Both of her parents had 
always been in good health. Site had scarlet fever at nine months, pneumonia with 
empyema at three years of age, pertussis two months prior to admission with no com- 
plications. The present illness at this admission revealed pain in the lower abdomen 
near the niidline with no associated nausea or vomiting. 

Physical examination showed a young white female poorly nourished, anemic, 
but not acutely ill. Teeth in rather poor condition. Tonsils enlarged and injected. 
Cervical glands on both sides were enlarged. Heart and lungs were grossly negative. 
Inspection of the lower abdomen presented a pyriform appearance with suppression 
of respiratory movements. The percussion note revealed tympany over the epigas- 
trium and splenic flexure, likewise over hepatic flexure; dullness to flatness over both 
lower flanks with the suggestion of a fluid wave in lower abdomen. No venous en- 
largement was present in the abdominal wall. On palpation a tumor mass was felt 
which was semisolid, mobile, globular, nodular, insensiti've, and did not seem to be 
adherent to the anterior wall. This tumor mass seemed to have its origin in the 
right side connected by a pedicle and freely mobile. It was 7 by 8 cm. in diameter. 
There were no nodular masses palpable throughout the remaining abdomen. 

Roentgen ray of the abdomen revealed an OA-al-shapcd tumor measuring about 
8 cm. in diameter in the right .side of the abdomen extending from the lower bver 
edge downward to below the iliac crest. There appeared to be plaques of calcifica- 
tion in this tumor mass. The calcified area is irregularly branched with areas of 
densitv somewhat suggestive of bone and rudimentary teeth development. 

The preoperalive diagnosis was right dermoid cyst. 
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The method of colleeting llu* fijjeciiuenB in order to mnke the two metliodH com* 
puratjle wim to insert two sterile eotton swabs into the vafjiim and rotate them 
several times. One was then sh.nken olf in a drop of jilr^.^iolo^ie salt sohition on 
a slide, and a eover i^ltiss was applied. Scareh was made nnder a nmfinific.ation of 
100 diameters for from one to three mitnite.-:. llifxher nmgnifieation was used for ver- 
ification, The other swab was pbuiKod info a fida* of medium and the tid>e, with 
its swab, inculiated for twenty-four hours, after whieh time wel preparations on 
slides were made and examined. The maximal growth was usually seeu in twenty- 
four lauirs hut oeeasioaaliy not until forly-eij^ht hotir.s. 'J’he eulture.« were not held 
lon{jer. Of the ;2o0 females examined, oil (20.>' ]ier e<‘nt) jiroved to harbor Tricho- 
monas ratiinaiis ;ijid of these eases, in .11 the parasite was found by tin* miltural 
metiiod and in ol iy the direct smear m(;lho<l; otic instama* btdnjj mis.sefl by is'ich 
method (Table I). 

TAUi.r. I. C'oxteAKiso.v Bktwki’.n Ci:i.Ti-i:An Mktjioj* am» Dnmcr K.xa.mixatiok ok 
F iiK-sn Vaoinai, Si’.onr.Tiox kou tup. J’Jir.sj;.Nrci; ok TinoiioMOXAS VA0tN.\i,is 


SMK.AIIS i Ct'l.TKUK.S 


KOSlTIVi; 

j 

.vcc.vrivj; 

rosiTivi: 

j NKG.XTIVF, 

5] 

!_ 

19ii 

I '>! 

1 199 


It can bo seen from the re.snlls that tlie oultnr.al method possesses no 
advantage over a careful direct (wnmination of vjtginal secretion. Even 
if both metliods arc used on each .specimen only an occasional additional 
positive finding will result, not enough to justify Die addiliona) time and 
expense involved in the eultnral method. It is important that the 
examine!’ use low ])ower magnification and tlmt lie lie familiar with 
normal and pathologic vagintil secretions and, what is most imporlani, 
that he be able to I'ecogniae the .specias Trichomonas vaffinalis. 

COXCIiUSIOX 

If fresh Avet preparations of vaginal .scci-etion are coni])etentIy ex- 
amined on slides, results will he stit isfactory. By use of a culturtil 
mclhod the number of positive findings will not he sufficiently increased 
to Justify adoption of such a procedure. Either metliod, in eompelent 
hands, should yield approximately the same results ; the direct examina- 
tion will he cheaper, le.ss laborious and Avill yield results twenty-four 
hours sooner than the use of cultures. 
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Pathologic Beport . — The ovary showed a large cyst approximately 8 cm. in 
diameter, one section of this cystic mass showing dense tissue with calcification. 
This was proximal to fimbriated extremity and represented residual ovary. Mass 
was translucent and showed smaller cystic areas within the surface capsule. The 
cyst contained considerable amount of cholesterin deposit and hair. Section of tlie 
wall showed dense connective tissue. In one section there was a structure closely 
simulating chorion stratified squamous epithelium and sweat glands. 

The child made an uneventful recQveiy, and was discharged from tJie hospital on 
the fourteenth day. The child has been seen on several occasions since discharge and 
is in apparently the best of health. 



Fip. 3. — Roentgenogram of tumor after rcmov.al. Opaque .substanco containing nuli- 
mentarj’ mandible and teeth can be outlined. 

In the above en.^e, the preoperative diagnosis of a dermoid cyst was made and 
.^ub.-equcntly confirmed at oiieration by a roentgenogram of the abdomen, which 
clearly showed a rudimentary mandible with teeth (Fig. 2). A roentgenogram of 
the tumor was taken after extirpation wliich showed the .«amc elements (Fig. 3). 
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TIio operation ^Yai• uiuier ether nnej^tlief-ia. 'i'he alKlonieii was opened tliron^di a 
mulline incision, nhout -J inelies lonjj. A tniiior uhoiit 7 by S cm, in diameter was 
delivered. Tlie tumor was found to be a riphl-sided tumor of the ovary twisted on 
its pedicle. It was globular, senney.«lie. am! e.ontained calcified material. On the 



Fife’. 1. — Illustrate.*! tlie tumor opened with fluid content*! removed. Cl)r>le.<lerln .«ub- 
.stanee, hair, rudimentary maxlUn. and teetii ai’C .«lio\vn. 



Fig. 2.— Roentgenogrma of tumor before operation. Opanuc- substance containing 
rudimentary mandible and teeth can be outlined. ° 


surface, there appeared some tissue resembling ovary. The pedicle was long and 
about 2.5 cm, wide, coming from the right broad ligament. Tlie uterus was small 
and normal. The left tube and ovary were normal. The tumor was removed to- 
gether with the right tube which was very much flattened out over the superior sur- 
face of the cyst (Pig. 1). 
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At 7:00 p.Ji. there had been little change. The patient was fairly comfortable. 
Temperature was 99.6° F. rectally. Abdominal and pelvic findings were still in- 
definite. The white blood count had dropped to 11,000, and we thought we could 
observe the patient some hours longer with safety. 

By noon the next day, however, the patient had more pain. There was a tem- 
perature rise to 100° F. rectallj', a rise in pulse rate to 104, and definite resistance 
of the right rectus muscle. We decided to explore the abdomen. Under ethylene 
and ether anesthesia, the abdomen was opened through a right rectus incision. Less 
difficulty was encountered from the obese abdominal wall than had been anticipated. 
A large, blue purple mass filling the right half of the pelvis (Fig. 1) presented 
itself immediately. It was easil}' delivered into the wound and was found to be a 
hydrosalpinx, the pedicle of which was twisted clockwise 3 full revolutions. There 
was considerable extravasation of blood into the right broad ligament and the ovary. 
The tube, ovary, and most of the broad ligament were removed and the stump of the 
broad ligament was peritonized. The appendix, which had been loosely adherent to 
the mass as well as to the cecum, was remot'ed. Closure was in layers using chromic 
catgut and silk, and was not difficult. 

Carbon dioxide was administered every hour postoperatively until hyperpnea ap- 
peared. Convalescence was uneventful except for some cough and temperature rise 
to 102° F. rectally, the second day. On the fifth day the patient was allowed to sit 
on- the side of the bed. On the seventh she was allowed in a wheel chair. She began 
to walk on the eighth day and was dismissed from tlie hospital on the tenth day, the 
wound being well healed. 

There has been no recurrence of the vaginal bleeding in the past year. Eight 
months after operation .she was readmitted to the service with an incarcerated 
umbilical hernia which was repaired by Dr. M. L. Parker under local anesthesia and 
which was followed by an uneventful con%'alescence. 

MHiether in this instance the obesity, with slight cardiac decompensation, cau.sed 
venous congestion of the pedicle as part of generalized congestion, and whether this 
plaj'ed a role in the causation of the torsion, are questions that cannot be answered 
definitely, though we feel the relation cannot be disregarded. 
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HEi\IATOSALPlNX DUE TO TORSION OJ'' A IlYDROSAlvPINX 

Samuki. U GoLDnKKO, i\LS., HLD., Chicago, luh., an'i> 

(.’IIAIJLKS OiAM, M.D., SnKPFiKLn, Ai.a. 

(From ihv Sui ffuol Sorvirc of Michot l L'l rsr Ilospilal) 

T wisting or lUo juhUoU; of u liytlrosulpiux cauHinR liom:itostilj)iiiX fnul 

is unconinion. TIio foUowiiif' case report of its oecurrciieo in u woiium wei*;!!!!!}; 
at least .'MO pounds, who nuido an unovontftil rm-overy afior opnratioii, foeins worthy 
of record. 

There wore P.o anthentiir eases of this condition reported prior to IJMlO.i. 2 Anspaelis 
talmlated t»2 instances of torsion of hydrosalpinx anionir S7 crises of tor.sion of 
tnbal cnlar^fenient that he reeiewed in l.'Ul?. Kastman^ revised fliis unrulier to fio, 
added of his own, and (•olleeted an estimated total of f>l <•ases before .Since 

that time tliere have been r(‘[iorted .12 in.'-lanees of this complication, ’ITiese, pins 
the ease we rejuirl, malse a total iif at least lOt eases to this date. Th(' fi{xnre 
given is low, as without nmcli qne.stion then* liave bemi niimeron.s .single cases 1111 - 
reported. 

AIr.«. 2ir. B., aged forty-seven year.s, was admitted to the .Surgical .‘'ervice of 
itiehael lleosc Hospital at l:(ll) on .Inly r>, lit;!.'!. Three days previously she 
began to have dull right lower quadrant abdominal pain, radiating around to the 
back and down to flic .syrnpliysi.s piibi.s. This remained con.stant until the evening 
of .Tvtly 5, when it hecame rmrcli more severe and inb'rmittent. She became rianscatod, 
but did not vomit. Tlio pain jier.sisted all night, [ireventrng .sleep. .She wa.s seen by 
a relief doctor in the morning wlio gave her a liyjioderrnie, 2’'‘‘^^*‘'^tly niorjdiine, 
and sent her to the ho.«pital. There was no story of any jirevions sitniinr attaelts.. 

Past and family lii.story was urie.«sential. .Systemic inventory diselo.sod dyspnea 
on exertion, marked in clirnliing .stair.s, and palpifatron .and tachycardia. Being up 
and about for any length of time caused marked edema of tlio ankles. 

Memstrualion started at the age of twelve and was always regular. Monoimuse oc- 
curred at forty-two years of age, with no flow uril/I the jiast few months when she 
flowed slightly for a day or so at irregular intcrv.al.s. 

Physical examination revealed a markedly obese female, who admitted weighing 
over 350 pounds, lying comfortably in bed and complaining of no pain. Temperature 
was 98.2° F. by mouth, pulse rjite 100, and respiration 2-t. 

There was slight enlargement of the lieart to the left, and a .soft .systolic blow 
over tlie base. The lungs were hyperresonant througiiout, with a few Valc.s at the 
bases. The abdomen was tremendously obese. AVliat seemed to be the liver edge 
was palpated about one inch below the right costal arch. An umbilical hernia, 
the size of an orange, was ea.sily reducible. Attempts at determination of rigidity 
were futile. Tliere was tenderne.ss on deep palpation over the right lower quadrant. 
Varicosities of both legs were marked, PeBde examination was most difllcult; 
there was a questionable feeling of fullne.ss and some tenderness in the riglit side, 
but nothing definite could be made out. Urinalysis showed one-plus albumin, no 
sugar. Microscopic examination showed no abnormalities. Leucocyte count \vas 
14,000. 

Because of the opiate and the obesity it was difficult to evaluate the symptomatol- 
ogy and physical findings. With a tentative diagnosis of mild acute appendicitis we 
decided to observe the patient for several hours. ’ 
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Examination under anesthesia on Feb. 10, 1937, revealed a normal-sized vaginal 
opening, the healing of -which had progressed by primary intention. The vagina was 
of ordinary depth and there -were no adhesions. The patient was discharged from 
the hospital Feb. 27, 1937, at which time the vagina was healed and appeared normal 
and the patient was voiding with control. 

The fourth admission of the patient to St. Luke ’s Hospital was on June 10, 1937. 
The vaginal orifice had contracted so that it admitted only a number 12 F. sound. 
Under anesthesia the vagina was dilated to a number 30 F. Ex'ploration of flio 



Fisr. 1, 



FJe. 2. 


vagina at this time disclosed a normal, well-healed mucosa and a vagina of normal 
depth. The child was discharged as cured June 12, 1937. The vagina nns found io 
be of normal depth and adequate caliber when examined on Nov, 1, 1937. 

DISCUSSION 

Pscudohermaphroditic changes similar to those found in this patient have Iwcn 
experimentally produced in Iho female rat by Greene and Ivy.’ Some of their ani- 
mals had a hypospadiac penislike external organ identical to tliat noted in this 




PSEUDOIlEiaiAPITRODISJP’ 


II AHOLD 0. t]oKi-:s, M.3X, Chicago, III. 

(Frovi (he Obstetricnl and Oimrcnlniiienl Department of St. Fulr.’s JlnspiUd) 


T he patient, tigcd four and oiuvlialf ye!ir.«, \sw n<ltiiittO(l to tlic (Icnito-Uramry 
Serviee of Dr. Harry Culver, .St, Luke’s liopsital, ChieuKO, Illinoi.s on .Sept. 21, 
3930, witli tlie.'io diaj^uoses: hilateral nndesrt'uded teHt<’S, liyposjuidias, procooious 
physieal dcvclopuicut , and a(;nc vulgaris. 


The historv as given by the jiarents is as f<illo\vs: Tlie child was born prenialurolj 
at seven months and during the first year of life was considered a female. During 
the second year, however, the child was thought to be a male because of a rnjiidly 
developing penis. This enlargement continued during the third and fourth years of 
life. Because the testes failed to descend, the ejiild at the age of throe and onedvalf 


vears was given inj(*etions of antuitrin-S for a period of a year, f'oincidenl with the 
injectioms of the anfuitrin-.S there was a rapid growth of pubic hair but the lo.stos 
failed to descend. 

Examination on Sept. 24, revealed a four-nnd-one-half-year-old ehild with 

a large, well-developed, muscular body weighing 157 pounds. An extensive acne in- 
volved the face. Examination of the external genitalia revt'aled a penislike .«tructuro 
4 cm. long at the base of whk-h there was an external urethral orifice. There was a 
scrotulliko .structure void of testes which was divided iry a shallow cleft and resembled 
labia majora. Covering the ])ubie and perineal regions, there was an extensive growth 
of hair (Fig, 1), 

Cystoscopie examination done on Oct. 10, 103(), at >St, Luke’s Hospital by Dr. 
Harry Culver revealed an opening in the floor of the urethra two-thirds of the 
distance out from the bladder neck. This opening, l.,o cm. in diameter, was partially 
covered with a delicate membrane. The e.ystoscope wjis passed through this opening 
and a vagina void of an external opening was observed. In the vault of the vagina 
there was a normal cervix. With a catheter in the anterior portion of the urethra a 
cystograrn was made which demonstrated the urethra, the vagina, the above described 
communication between the two, and the normal urinary bladder (Fig, 2). Abdominal 
exploration done at this time revealed normal internal female pelvic organ.s. X-rav 
examination demonstrated that the sella was normal. The epinephrine curve was 
normal. The Aschheim-Zondek te.st was negative. 

From the history, the examination, and flic operative findings, it was determined 
that the patient was a girl with normal uterus, tubes, and ovaries. The external 
genitalia varied from normal in that the vagina had no external opening but rather 
opened into the urethra. The thin, delicate membrane covering this vaginal opening 
was considered to be the hymen. The clitoris resembling a penis was markedly 
liypertrophied. The patient was discharged from the hospital on Oct. 20, 193G. 

The patient was admitted to St. Luke’s Hospital tlie second time on Jan. IS, 1937. 
On Jan. 25, 1937, the hypertropliied clitoris was amputated and through a medial 
perineal incision an external opening of the vagina was constructed. The urethro- 
vaginal communication was closed. An indwelling catheter was placed in tlie bladder 
and the vagina was packed with vaseline gauze. The postoperative course was 
uneventful. 


♦Presented at a meeting of the Chicago Gynecological Society, Marcii 13, 1937, 
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In cases of transverse or semilunar incision, the upper uterine flap should be 
gently retracted upwards -with one or two retractors while the head is being de- 
livered by firmly pulling the handle upward in a continuous traction towards the 
ceiling and with a slight inclination toward the fundus so as to deliver first the 
lower pole of the head. The extraction of the head is greatly facilitated if at the 
same time that the operator lifts up the head, the assistant pushes the fundus 
downwards. Once the head is extracted, the shoulders and the rest of the body 
are delivered as in other forms of lower cesarean section. 



Flff. 1. — Anterior and posterior blades of Acosta-Sison’s forceps. The posterior or 
main blade is the essential part of the instrument. It alone may suffice to extract 
the head. 



Fig, 2. — Acosta-Sison’s forceps when both blades are articulated. 

The advantages of the instrument when the indications are observed, arc as 
follows ; 

■1. It is not necessary to turn the face of the child and therefore it i.s time 
saving. 

2. It is the most practical instrument to be used in cases of placenta previa 
where the head is high. 

3. It can be used wlicn the uterine inci.sion is longitudinal but of specifie 
advantage when the incision is transvcr.se semilunar or T-.shapod. 




ACOSTA-SISON : FOKCKPS FOK’ FL()ATIX(5 


HKA!) IX LOW KHCTIOX 703 ’ 


putient. utiimnb Iwd » uitnuul «pp<‘r viipna which hsul no pxfornnl oponHis, 

hut opened into the lh)or of the urethra in a inanner similar to that hIiowii in Fir. 2. 
Tiicfo workers produced the alnuirnialities in the offspriiif; by injecting Iho pregnant 
mothers with testosterone. 


The striking similarity of tlio findings in the patient pre.'-ented and tho.so experi- 
mentally produced in the rat would indicatt? that in the luunan being there, was n 
failure in the development of the sinovaginal buibs= from wliieli the lower part of 
the vagina i.s normally derived. . .Such a failure in development is undoubtedly the 
result of masculiuization of the urogenital sinus. 


Since androgonie substatiee is found in minnal human pregnant iirine^ and in 
placentae, 3 it is possible that the human pstmdohermaphrodHe is produced by an 
excess of thi.s substance in the maternal fetal organism. 


in:Fi:Ri:xcF.,s 


(1) Greene, JL JA. and Ivi/, A. 
Gonfrib. to Embry. 24: Gl, (:t) 
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FORCEPS FOR THE FLOATING HEAD IN LOW CESA]?EAN 

SECTION 


H. Agosta-Sisox, ]\r.D., IMaxilla, P. T, 

(From the DeportmaA of Oh.stcirics, College of Medicine, U. P.) 

•^IIIS instrument ha.s been specifically devised for the purpose of delivering the. 

head in situ through a lower uterine sogmesit transverse incision. However, 
it can be used to extract the head through any form of uterine incision, ]>rovided 
the lower angle of the incision is near the lower pole of the head and provided 
the head is not engaged. 

The instrument is composed of two blades: u posterior one possessing a large 
deep cephalic curve and an anterior straight blade. The posterior blade is the 
important part of the instrument and, in most instane,e.«, it alone suflice.s to 
enucleate and extract the head. The anterior blade is merely ;ie(;essory and serve.s 
when used to steady the hold on the head. It is .seldom necessary. 

The purpose of the instninieut is to extract the head by scooping it out from 
its bed. This is done by the main blade whoso concavity i.s sluiped to accommodate 
the head and face in their lowermost and posterior i)ortious. 

The indications for its use are as follows; 

1. The head must be the presenting part. 

2. The head must not be engaged but ba well above the inlet. 

3. The uterine incision must be long enough to allow the passage of the head. 
The lower part of the uterine inci.sion should correspond to the lower part of the 
head at about the level of the anterior parietal prominence. Then, facing the 
feet of the patient, the operator with his left hand guides the insertion of the. 
main blade by gently lifting the head upwards toward the fundus and at the 
same time with Ins right hand, ho slips the tip of the blade over and closely, 
hugging the cranium and posterior cheek of the fetus. When in place, the handle 
should be perpendicular to the floor. 
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craniotomy. This failed, however, because several pieces of the fetal skull became 
detached, and it was impossible to grasp, crush, and deliver the entire head through 
the partly dilated cervix. The cervix was dilated manually, and the macerated fetus, 
weighing 4 pounds and 2 ounces, was delivered by version and breech extraction. 
This form of delivery, while contraindicated by the presence of infection, was re- 
sorted to because it was the one only other possible way of delivering this patient 
expeditiously. Prank, greenish 3 'ellow pus was present on tlie amniotic surface of 
the membranes, but not in the uterine cavity. Nonhemolytic streptococci and 
stapliylococci were obtained on culture of this pus. 

The patient made an uneventful recovery and was discharged on May 17, 10.12. 

This case is reported for three reasons: First, because we have not been able 
to find any case of spontaneous intrauterine separation of the fetal scalp reported 
in the literature. Second, the importance of certainty of rupture of membranes in 
patients who give suggestive histories so that such patients may be adequately 
hospitalized and treated prophylactically. Third, premature rupture of membranes 
predisposes not onlj' the mother to infection and complications of labor, but her un- 
born child as well. 

51 East 90th Street 


STRANGULATION OF THE FALLOPIAN TUBE 
H. E. Bowles, M.D., Honolulu, Hawaii 

(From the Queen’s Hospital) 

T he patient was operated upon by us under the mistaken diagnosis of a probable 
gangrenous or ruptured appendix: 

M. M., an unmarried schoolgirl, aged sixteen, Hawaiian-Caucasian, was admitted 
as an acute emergency' to Queen’s Hospital, at 9:.30 the evening of April 24, 1030. 
Chief complaints were nausea, vomiting, and right lower abdominal pain. Marked 
constipation was present and there was a heavy’ feeling over the entire lower abdomen 
for two day's before admission. At about this time, a normal menstrual period began. 
Seven and a half hours before admission the patient had eaten a meal of chop suey. 
Two hours and thirty minutes after that, she had attacks of cramplike pain around 
the umbilicus. She vomited almost simultaneously, first the recently' ingested food, 
then greenish fluid. Nausea and vomiting then gave way to retching which continued 
until the time of admission, at which time the patient raised only small amounts of 
red-streaked mucus. Three or four .cemiliquid stools were passed .shortly after the 
onset of the pain. These were believed to be due to a proprietary' cathartic which 
the patient had taken earlier in the day'. 

There is nothing of note in the patient’s past history except that .she was kept 
under observation for two or three days just a year previously' for a su.spectcd sub- 
acute appendicitis. A dull nagging ache and constipation were prc.sent and cleared 
up promptly' under small repeated dose.s of caroids and bile salts. The blood count 
was normal at that time. Menses commenced at thirteen and have been regular 
with a minimum of discomfort. Tonsils were taken out under local anesthc.sia two 
weeks before the present illness. Convale.cccncc was uneventful. 'J’hc patient is one 
of 10 healthy children, and her parents arc living and well. 

I’ositivc physical findings were as follows: An acutely ill part Hawaiian girl, 
retching, and complaining of .severe pain in the right lower abdomen. Temp. 99.0° 1 . 
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Coniniindiaidansr-l, It pliould imt bo used %viion tho IictuI is purtiull.v ongUKt''* 
nnlc?s it ip pospiblc to tlisenganc tlio bond inul bring its lower portion to fbo lower 
angle of the uterine ineision. In prolonged labors where niurhed ca])ut suecoilnnenm 
has been formed, it should not be employed. 

The reasons for this are tliat in stieh eases, the blade eannot be inserted between 
the lower part of the head and the uterus. 

2. It should not be eniployod when the bladder alttudinienl is so high that the 
uterine incision eannot he made over the head unless llie bhidiler ejin be well dis- 
sected off. Other teehni<ine must be employed in extracting tbe fetus in these, 
conditions. 

Ti'chniqur.—l. The patient .should be in tbe Trendelenburg ]iosition and the 
head should be pushed well above tiie j'etvic lirim. The same precautions and 
cure are observed as in any low cesarean section as far as the exposure of the 
lower uterine segment and suctioning off the spill. However no pituitrin or 
pitocin should be injected until after the posterior or nmin blade lias been inserted 
in place. 

2. The lower angle or ]iortion of the uterine jneision (be it longitudinal, trans- 
verse semilunar, or T-shaped) shouhl be near the lower jmlo of the head at about 
the level of the imrietal prominence. 

1002 TArr Avknui: 


AN INTRAUTERINE SEPARATION OF FETATi SCAUP 
A. Chakuas Posner, jM.T)., F.A.C.S., New York, N. Y. 

(From (he ObsictricaJ Service of (he Jlarlcm llonpitai) 


X yfKS. E. A., aged twenty-four years, a c<dorcd hospital maid, was first admitted 
to the Obstetric.al Service of the Harlem Hosjiital on Ajiril 2.'!, Her 

previous history was negative except for one stillbirth and one miscarriage. Her 
last menstrual period took idace on Sept. 8, 1031. The patient stated that the mem- 
branes had ruptured shortly before admission and that labor pains Averc occurring 
at intervals of thirty minutes. 

The cervix- admitted one finger, membranes being inlac.t, felt between examining 
finger and presenting part. The fetal heart was heard in the left lower quadrant; 
the rate was 130. Fetal movements were felt. As the pains ceased and the patient 
wished to return home, she was discharged on April 27 with a diagnosis of false 
labor and Avas referred to the Antepartum Clinic for further observation. 

The patient Avas readmitted to the Hospital on May 2; she complained of uAore 
frequent labor pains and of the passage of bloody fluid, but, no clots, from the 
vagina, Tliere Avas no history of trauma, lieaduehe, vomiting, chills, or fever. On 
examination, the cervix admitted one finger. The uterus was the size of a seven 
months' pregnancy. The fetus was presenting as a vertex in the right occipito- 
anterior position; the fetal heart could not bo heard. Tiic patient's temperature 
and pulse Avere normal; her general condition Avas considered good. Blood Wassor- 
mann and Kahn tests were both negative. Vaginal smear shoAved many gonococci. 

On May 4, eleven days after the first admission, a hair-eoA-ered piece of fetal 
scalp about 7 cm. in diameter passed through the vagina. Sharp spicules of hone 
could he felt Avithin the cervix, Avhich at that time admitted four fingers. With 
the patient under ether anesthesia, an attempt was made to remove the fetus by 
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SUMMARY 

A case of torsion of two pedunculated hydatids of Morgagni (vesicular ap- 
pendages), is reported in which the symptoms were such as to lead to the diagnosis 
of a rupture or gangrene of the appendix. Laparotomy was performed and the right 
tube was found to be strangulated in its distal portion by the above mentioned cystic 
bodies. A peculiar series of twists was present, the mechanism of which was not 
clear. The available literature was carefully re\’iewed and it was found that seven 
other similar cases have been previously reported, all of them being young married 
women or adolescent girls. All cases showed acute abdominal symptoraatologj' 
urgent enough to demand surgical interA'ention, and all recovered. Five out of the 
eight cases were diagnosed as acute appendicitis. Six out of 8 (75 per cent) oc- 
curred in the right lower abdomen. A ninth ease reported by Meigs, details lack- 
ing, is also mentioned. 


DISGERMINOMA OVARII 

Simon Brody, M.D., Brooklyn, N. Y. 

(From the Department of Gynecolo.gy of the Beth Moses Hospital) 

T T NTIL recently, these tumors Averc diagnosed as. ovarian carcinomata or sar- 
comata, and it is only lately that they are properly classified. Most authorities 
agree that disgerminoma is but mildly malignant. The prognosis seems to be favor- 
able especially if the neoplasm is removed early. The possibility of its presence 
should be suspected upon finding a solitary solid ov’arian neoplasm in a young 
woman. Conser\'atism should be the rule, and only the affected oA'ary should be 
remoA'cd. Tliis point sliould be borne in mind Avhen the remaining ovary becomes 
enlarged subsequently, so tliat conservatism may be practiced AvheneA'er possible. 
The case liere reported will bear out this point. 

Mrs. L. J., aged twenty-four, Avliitc, Avas admitted to the Beth Moses Hospital, 
Oct. 27, 1931, complaining of pain in the loAA'er abdomen of tAVO months’ duration. 
Family history was negatiA'c. Pa.st personal liistory Avas negatiA-e. Menstruation 
started at the age of thirteen. It occurred regularly every twentj^-eight days and 
lasted for four days. There Avas no dysmenorrhea. Last menstrual period Avas 
three AA’eeks before admission; it aa’Us regular as to time and duration. Patient had 
had one child, noiv three and one-half years old. Phj'sical examination rCA'caled a 
Avoll-nourished, AA'hite Avoman, not acutely ill. Head, neck, liearl, and lungs AVcrc 
essentially negative. Abdomen Avas .soft and not distended. Tliere Avas tendornn.ss 
upon deep pressure OA-er the right loAA’cr quadrant, Avhere a mass, apparently arising 
from the peh’is, could be palpated. Vaginal examination shoAved moderately relaxed 
introitus; no rectocele or cystocele. The cervix A\-as closed, soincAvhat eroded. H 
could be moA-ed from side to side without eliciting any pain. The uterus Avas normal 
in size, pushed OA-er to the left by a semisolid mass the size of a small grapefruit, ant 
could be felt through the right fornix. The mass Avas movable and very tender. ^ 
diagnosis of ovarian cyst Avas made. Blood pressure Avas 112/SO. An examination 
of the urine and blood did not reA-eal any abnormal findings. A laparotomy aa'is 
performed on Oct. 2S, 1931. The folloAviiig findings Avere noted: Right 
tumor, the size of a grapefruit, irregular and nodular in outline. The uterus, e 
tul>e and ovary Avere apparently normal. .-V right .saliiingo-oopborectomy Avas per 
formed. The abdomen Avas closed AA-ithout drainage. 
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TOT 

Toi\gv\c fuvml nwl wUito. Lips dry mul cracked. Abdomen moderately distended. 
Definite tenseness o£ lo\Yer right rectus with tenderness over McBurney s iioint, and 
just below it. Decreased peristalsis in the ileocecal region. Hymen intact. No 
leueorrlicu. Tenderness in right fornix on rectal oxninination. 

The patient was admitted as an emergency to Queen's Hospital where a leucocyte 
count of 21,000 with SI per 'eent of nentrophiles was obtained. Hemoglobin was 
95 per cent, and the urine was hegutive except for a trace of {dbiunin. 

Eight hours after the onset of (he first symptoms, the abdomen was opened 
through a low right rectus, incision. There was u moderate amount of pink-tinged 
free Iluid in the iielvis. The appendix appeared grossly normal. The nterns was 
very small aud infantile. Botli ovaries were .^lender and elongated and appeared oth- 
erwise normal. The left tube was normal except for throe small poduueulated ex- 
crescences just mc.sial to the fimbriated end. Tliese si nm1 tires hiuig like minute 



Fiff. I.— A.' V, uterus; T, Fallopian tube; O, ovary; S/IF, small appendlce.s 
veslculosl; BM, stalked hydatid.s of Morgagni; Cons,, con.strlction produced bv the 
twisted hydatids. B: T, Fallopian tube; JJM, liyOatid of Morgagni; S, stunip .show- 
ing attachment of stalked hydatid of the opposite .side. C.' Same lettering a.s B. 

grape.s on pedicles of about 2 mm. length. These were removed. Tlie right tube 
.showed no evidence of infection, hut its distal end was swollen and cyanotic, and at 
the junction of the distal 1/3 with the mesial 2/3, there was a tight constricting 
hand produced hy the pedicles of two grape-sized c 3 -sts filled with clear watery 
fluid. One of these arose from each side of the right tube and passed up and over 
and down on the opposite side from wliich it arose. In addition the.se sessile 
pedunculated cysts were twisted on each otlier so as to make three complete turns. 
Thej' were unBvisted in a counterclockwise manner, and the stalk.? were severed and 
ligated at their bases. There was no evidence of any necrosis or stricture, and the 
tube was left alone. The cyanosis began to clear as soon as the constriction wa.s 
removed. No other abnormalities were found. The appendix was removed by tlie 
usual routine, and the abdomen closed without drainage. Convalescence was unevent- 
ful. The patient has had no further recurrence of symptoms, aud has menstruated 
normally and without pain. 
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a panhysterectomy was performed at the Beth Israel Hospital during March, 1935. 
The pathologic report was that of a normal uterus and a chronic salpingo-oophoritia. 
There was no evidence of malignancy in. the ovary. 

Had the diagnosis of disgerminoma been known at the time of the patient’s second 
admission to the Hospital, she might have been spared the radical operation, since this 
tumor is not very malignant, especially when removed early. The patient would 
have been eitlier treated expectantly, being watched for anj" further enlargement of 
the ovary or a biopsy and frozen section examination would have been made at time 
of operation and the ovary saved. 


THEEE CASES OF CARCINOMA OF THE CERVIX WITH 

PROCIDENTIA 

Eleanor Percival, M.D., F.R.C.S. (Can.), Montreal, Que. 

(From the Bepartment of Gynaecology, Montreal General Hospital) 

|~\ECUBITUiS ulcers very frequently complicate the prolapsed cervical and vaginal 
mucous membranes, but true carcinoma in association with procidentia, is rarely 
seen. In fact, whereas about 3 per cent of women develop carcinoma of the normally 
placed cervix, only one-half of 1 per cent of those with procidentia show tliis com- 
plication. 

A review of the literature shows some 50 cases* of carcinoma of the cervix with 
procidentia on record. In 1SS2 Fritsch, writing in Billroth and Pitha’s Handbucli, 
states “it is remarkable that the prolap.scd uterus seems to be almost immune against 
cancer.’’ Judd, of the Mayo Clinic, reports but 3 cases of cervical cancer in 2,188 
cases of procidentia. In 1930, a questionnaire sent to leading American gynecologists, 
revealed the fact that 52.3 per cent of them had never seen a case, while another 
27 per cent had seen only one. Sellheim, of Leipzig, Hartmann of Piiris, and 
Schroeder of Kiel, in 1931, had not seen the two conditions associated. Emmcrt and 
Taussig, on the other hand, in a fairly recent article, state their belief that if all 
decubitus ulcers were carefully sectioned and studied pathologically, carcinoma would 
be found more frequently. This conclusion is based on the fact, that in 10 con- 
secutive uteri removed for procidentia, carcinoma was found four times. In re- 
viewing 683 cases of procidentia. Smith, Graves and Pemberton, found only one 
ca.se of cancer, and every cervix in the .series was carefully studied microscopically. 
Graves .says, “despite the pregnancies, the instrumental labors, the irrilations; 
despite the leucoplakia, hypertrophy, impaired circulation and infection, conditions 
which prcdi.spo.“e to cancer in the normally located cervix, only one patient was found 
with cancer of the protruding cervix.’’ This seems to prove conclusively, the com- 
parative rarity of carcinoma with procidentia. 

In the past ten years, there have been 3 such cases, in the two large Engli-^h- 
speaking hospitals of Montreal. Those 3 cases illustrate twm dc/inito lype.s of can- 
cer, the one a slowly-growing mature form which developed on a cornitied cervix 
which had been prolapsed for years; and the other an immature, highly malignant 
tj-po developing on a recent prolapse, in a younger woman. 

The first of our cases was a woman of seventy-two years, admitted because of a 
prolapse which she had had for twenty-five years. About the cervical o."--, was a 
roughened heaped-up area which bled slightly on being touched. Due to many yeans 
of irritation and exposure, the mucous membrane had become markedly thickened, 
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The patliologic diagnosis at tlic tiino was primary medullary carcinoma o£ tlio. 
right ovary. Only recently, in reviewing the .specimen, the diagnosis of disgorminoma 
was made, with the following pathologic, de.'scription: 

Pro.vs.— Specimen consisted of an ovarian mas.s, measuring 12 hy 9 by a mn., 
fairly soft in consistency. It.s outer surface was nodular, jnnlfi.sh yellow, with 
numerous fairly large vessels coursing immediatdy below the surface. On cross- 
section the mass consisted of .soil, yellowish, nodular tissue, llie nodules projecliug 
somewhat above the cut surface and demarcated by narrow fibrous bands, 

ilficro.s'co 2 )ie. — The mass was composed of interlacing plnque.s and nesl.s of pedyg- 
onal colls with a dustlike or powdery cytoplasm and nuclei that varied con.siderably 
in size and tinctorial capacity. The latter varied from small iiyUnntie, to large 
hvperchromalic nuclei with coar.«e chromatin clumps and :in occasiomd nucleolus. 
Numerous mitotic figures were present. TJio miclcar and cellular membranes Avorc 
distinct. The cellular masses Averc enclosed Avifhin n trabecular network of fibrillar 
conncctiA’c tissue containing many small lymphocytic cells. 



riff. 1. rig. 2, 

rig. 1. — ^Interlacing: plaque-s of polygonal ceils ami trabecular netwoilc of connoctlA'e 
tissue containing small lymphocytic cells. 

Fig. 2. — Follicle, containing ovum, zona pelhiclda and gramdo.sa cells found in the 
midst of tumor mass. 

bile no remnants of OA’arian stroma could be distinguished, two o\’a containing 
follicles had been found. The OAOim, zona pelhicida, and granulosa cells Avere present. 
In one follicle there was beginning cavity formation. The internal and externa) 
thecae could not be found. 

Diagnosis . — ^Disgerminonia ovarii. 

The patient made an uneventful recovery. Sl)e Avas di.schargcd irom the hospital 
Nov, 9, 1931, in good condition. She Avas in good health until February, 1935, at 
Avhich time she began to complain of pain in the lower abdomen. There Avas no 
menstrual disturbance. A vaginal examination showed a slight enlargement of tlie 
left ovary. Since the diagnosis of medullary carcinoma of the right ovary was made 
four years previously, a secondary involvement of tlie left ovary was suspected, and 
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Autopsy Findings . — When the abdomen was opened, the uterine vein on the right 
side, viewed in situ, contained an abundance of air. There were no important 
gross changes in the aorta or other large vessels of the trunk other than that the 
inferior vena cava contained an abundance of gas bubbles. The main portion of the 
pulmonary artery contained only fluid blood mixed with bubbles and no clotted 
blood. 

The entire uterus with Pallopian tubes, ovaries, and liberal portions of the broad 
ligaments and vagina were removed in toto. The vagina was fastened to an air 
liose and air was forced into the vagina and uterus under very slight pressure. TIio 
uterus became slightly distended; and as air insufflation continued beyond this point, 
air escaped liberally from a small vein on the right side which apparently had ex- 
tended to the plexuses of veins in the broad ligaments. It was noteworthy that no 
air escaped from the Fallopian tubes at this low pressure but flowed freely through 
the sectioned vein in preference. 

The air insufflation was stopped, and a solution of methylene blue was injected 
through the cut end of the vein where the air escaped. Afterward, the uterus was 
sectioned and the pathway of the methylene blue could be traced in the fundus of 
the uterus from serosa to lining along a devious pathway through the muscle. No 
large channel as such could be demonstrated in the muscle tissue. The Fallopian 
tubes are anatomically patent. 

Anatomic Diagnosis . — Extensive air embolism of the right ovarian vein, superior 
vena cava, and right heart chambers; and involution of the uterus. 

418 Medical-Dental Building 


OMENTAL ABSCESS FOLLOWING CATHETER PERFORATION 

OF UTERUS 

Morris Felliman, M.D., Jersey City, N. J. 

(From the .Tersey City Medical Center) 

' I 'HE bizarre mechanism by which the peritoneal cavity disposes of foreign bodies 
is diflicult to interpret, because in no two cases can the end-result be predicted 
with certainty. In one a fulminating peritonitis may develop with toxemia and 
fatality; another may .«how a persistent sinus with an opening anywhere in flie 
abdominal wall or through the rectum or vagina; finally encapsulation may fahe 
place. The case reported here is of interest because it affords opportunity for 
speculation concerning the process that goes on when a foreign body reaches the 
])criloncum through an unsurgical approach. In this instance, a catheter introduced 
into the uterus for the jiurposo of criminal abortion was completely passed through 
it into the abdominal cavity and was later found encapsulated by the greater 
omentum in which it had caused tlie formation of a localized abscess. 

T. D., aged thirty-two, married, white. Three months after last menstrual jicriod, 
the patient passed a catheter into the uterus. She stated that she started to bleed 
at once. This continued for several days and then she passed some tissue by vagina 
while straining during a bowel movement. Shortly aftenvard .she began to complain 
of lower abdominal pain and during the day felt chilly and feverish. These were the 
svmptoms for which she w.as admitted to the Jersey City Medical Center. 

She was hospitalized for a period of .six days during which she was very much im- 
proved. Pelvic examination revealed a laceration and erosion of the cervix of 
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more like a ^kin surface tlmn true mucosa. However, even fills keratinizccl cp- 
itkelium. in this canecr suscepliblo paticnf, fmully forsook its bounds, for a biopsy 
showed a low grade malignancy. There has been no recurrence of the growth follow- 
ing a vaginal hysterectomy done eight years ago. 

The second case, a woman eighty yours of age, was ndinitfcd to the Montreal 
General Hospital in September, HklG, with a complete procidentia which she had had 
for forty years, lleconlly there had been some bleeding and purulent disdiurge. Tlte 
cervix was very large, about the size of a tangerine, covered with a rough, irregu- 
lar, crusty growth which sharply demnreuted it from the vaginal j'pitlieliiim. There 
was slight oozing in several places. A section taken from this mass, ,inst below its 
junction with the more healthy vaginal ejiithclium, showed marked prolongations of 
the epithelium into the tonicn propria, a T.v^m 1 carcinoma. A vaginal hysterectomy 
was done, on October 21, last, and tbe patient was discdmrged on November 15, 
well. 

Tn 19:;}, a patient admitted to the Royal Victitria Hospital, showed a eomplefo 
prolapse with a large, friable, fungaling canlinower mass, evidently c.-ireinomalous, 
attached to the cervix. Under anesthesia the uterus could bo replaced in the vagina. 
This was done and radium placed agjiinst the growlli in the usual manner, giving a 
total dosage of 5, -140 mg. hr. in three troutmcnls. Neither the carcinoma nor the 
procidentia has recurred since the treatment. 


ATR E^mOTilS^i; 


Jamks E. Stkoh, ]\r.D., AND i\[. T. OiAKfiKu, ]VLD., Skatti.k, Wash. 


A THIKTY-NINU-YEAH-OLI) white woman (para ix) entered the hospital twelve 
** day.s past the ctilculated term of ]>rcgnancy. All previous nine pregnancies had 
been full terra with no complications. The first (192:!) had been a forceps delivery 
with cpisiotomy. The other deliveries were spontaneous and normal, the last occurring 
in October, 1934. The present pregnancy had been uncomplicated clinically, with 
normal urine and blood pressure. 

On entry the uterine contractions were irrcguhir. The head was well down on 
the perineum but there was no cervical dilatation. After being in the hospital for 
ten or fifteen hours, the uterine contractions ceased altogether. A Watson induction 
was done and the patient begun active labor and delivered forthwith. This was a 
normal spontaneous delivery witli an estimated blood loss of about 100 c.c. 

The postpartum period was uneventful, until on the morning of the seventh day 
when shortly after assuming the knec-chest position for the first time, the patient 
suddenly collapsed and became unconscious. There was cyanosis of the lips and 
fingernail beds. Tlie head was pulled to the right with the eyes turned in the same 
direction. Pupils dilated, the neck was stiff, and the arms and legs spastic. Respira- 
tion was forceful and increased in rate. The radial pulse was imperceptible. On 
examination of the chest there was no dullness on percussion, no rales nor friction 
rubs. Breath sounds were normal, pulse 88, heart rhythmical and tones of fairly 
good quality. No murmurs or other unusual sounds Avere heard. 

One ampule of coramine was given intravenously and 1 c.c. of adrenalin sub- 
cutaneously. Artificial respiration was used. In spite of this the patient ceased 
breathing and died quite suddenly, not more than four or five minutes from the time 
of the onset. 
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out of the rectum and contaminate the field, as so often happens when a sponge stick 
is used as a rectal guide. It is preferable to the finger in the rectum because it al- 
lows the operator the use of both hands and minimizes the opportunities for in- 
fection. 

The guides or indicators I have been using are made of aluminum and have the 
following dimensions: 4% by 3 inches; 4% by 2 inches; 6 by 3 inches; G by 2 
inches. Other metals or rubber may be used instead of aluminum. 



In the majority of cases 1 luse tlic 41/. by 3 inch guide; wliere the anal canal is 
smaller, the 4% by 2 inch. In cases of sphincter tears I employ the larger guides. 

The guides are lubricated with sterile soap or sterile lubricating jelly. The eye 
end is grasped by a sponge holder or uterine dressing forceps and the guide is 
gently introduced into the rectum. The sterile tapes are left dangling outside the 
rectum and at the completion of the repair, the guide is easilj’ removed by pulling 
on the tapes. 

1882 Grand Concourse 


Politzer, G.: Abnormally Short Umbilical Cord and Its Consequences, Wien. Klin. 

Wchnschr. 49: 40, 193G. 

The author describes a human embryo between 7 and 8 mm. in length in which 
there is a 90 degree rotation of the embryonic axis to the left. The facial anlage is 
in contact with the left “rump.” The author attributes this torsion to an abnormally 
short umbilical cord. This condition is normal in the chick embryo and with 
embryonic development at maturity corrects itself with no evil consequences. 'J"'> 
theoretical possibilities arc cited for this embryo; it may have corrected itself by 
subsequent growth or it could have persisted and then become responsible for a con- 
genital torsion of the skeleton resulting in scoliosis. 


W, B. Srr.ins. 
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moderate degree, %-cry Blight tendernCBP in the fnrniees and no hlecding. Tiicrc wan 
only a small amount of brownish yellow cervical discharge. Abdominal examination 
was negative. It was noteworthy that .she failed to recall what happened to the 
catheter but because of the association of the ]mssage of uterine contents with 
defecation it was aspumed that it also had disappeared at that time. 

Twenty dav.s later the patient sought rc-ndmission to the hos[)itnl. Since her 
discharge, she complained of persistent sharp pain in the right lower quadrant, 
aggravated by standing and walking and sliglitly improved whib; lying down. .She 
had occasional attacks of nausea and vomiting. IJinm examination there was tender- 
ness in the right lower quadrant over MclUirm*yV point and moderate, rigidity. She 
liad no chills or fever during lier original .slay. Tlie temperature was 100.8° F. 
and the white blood nuint showed 10,2i)0 leueoeyies with a difl’erentiul of 70 polys 
and 24 lymphocytes. 

However, it was felt lliat an acute appendiceal involvement was present and a 
laparotomy was done. dVhen the peritoneum was incised the omentum w.'is un- 
usually adherent. As it was freed a Imrd and fri:ible mass was noticed. dVlien 
it was delivered, a perforation was accidentally made aad through this ojiening a 
small amount of greenish yellow jnis, with a colon odor, was expressed. The open- 
ing was further enlarged and the object was discovered, which upon removal and 
examination was found to be a hard rubber catheter. 2'his had become curled 
upon itself and tucked within the omenlnl folds. Upon llie .superior portion of the 
uterine fundus, near the loft, tube, a healed perforation, the diameter of which 
compared to the size of the catlioler, was found. Tiiis was the point of entrance, 
Tiio diseased omentum was resected and the pathologic report follows: Hec.tiori 
of specimen marked “omental tissue “ shows a fibro-adiposc vascular stroma in- 
filtrated witli polys. Diagnosis: omental abscess. 

The bactcriologic report of the abscess .‘ihosvcd occasional ‘^(aplnjloroccuf! aureus 
and many B. coU. 

For the first few days postoperative the patient, had a mildly stormy course sisso- 
ciated with distention and nausea. This eleuTcd up and on her cightli day a small 
infection in the lower angle of the wound developed, Bho was discharged on her 
twenty-ninth postoperative day fully healed and recovered. 

118 Jewett Avexue 


A RECTAL GUIDE 

S. S. Rosenfeld, M.D., New York, N. Y. 

tN repairing lacerations of the perineum following labor, especially if deep 
1 bites are taken, occasionally one finds that, inadvertently, the suture material has 
entered the rectum. 

Some claim that this accident is merely an incident and harmless, nevertheless 
the possibilities of fistula and infection cannot bo denied. 

I have found that an indicator in the rectum is of value not only in avoiding 
puncture but also in repairing fresh rectal and sphincter tears and rectovaginal 
fistulas. The tom sphincter muscles can he more easily identified and approximated 
over the indicator. During perineoplasty, an indicator also will frequently nrove 
of aid. 

I have found that the sausagc-.shaped device hero illustrated fills the require- 
ments. Because of its shape it does not slide and is therefore not likely to slip 
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HENRY MILLER AND THE DEVELOPMENT OP SCIENTIFIC 
OBSTETRICS IN THE NEW WEST'' 


Herbert Thoms, M.D., New Haven, Conn. 


I N THE history of America it is the spirit of the pioneer which stands 
out as a vital force in that interesting drama. The story of tlie de- 
velopment of scientific medicine on our shores reveals the same powerful 
influence and the indomitable Daniel Drake comes to mind as a notable 
example of this attitude of mind. In the history of American obstetric.s, 
this spirit of the pioneer is shown not only in those liardy souls who 
braved the Atlantic to receive the torch from the masters in the old 
world, but also in those who carried the light into the then remote parts 
of the new world. Such a one was Heniy Miller of Louisville, Ken- 
tucky, whose influence in the development of obstetrics in the west was 
unparalleled. 

Henry Miller came by his pioneering spirit honestly, for his father 
was one of the first settlers in Barren County in the Green River sec- 
tion of Kentucky. It was here in the town of Glasgow that he was born 
Nov. 1, 1800. Henry Miller was denied the advantages of a collegiate 
training, his education being limited to that afforded by the country 
schools. In the first edition of his book, he says, “The author’s educa- 
tion Avas not acquired in academic halls, but in the primitive school- 
houses of his native state and iipon the ample sward, shaded by forest 
trees, appurtenant there unto. So you see he Avas reared after the fash- 
ion of Socrates, imbilnng knoAvledge in the schoolhousc under the .shade 
of the trees, and not infrequently perched upon their boughs.” 

At the age of seA'enteen, he began tlie study of medicine under two 
local physicians, Drs. Bainbridge and Gist. The practice of these men 
extended over a Avide area, and in the absence of apothecaries they Avere 
obliged to compound their oaa’ii medicines. At that time, mAich AV'ork ol 
this character AA^as relegated to the apprentice in medicine, including 
the extraction of teeth and the letting of blood. In this capacity the 
young kliller is said to haA^e been “chief pharmacist, dentist and bleeder 
for his count.A\” Tavo years later, in 1819, Henzy Miller rode on horse- 
back to Lexington to attend the fir.st full course of lectures in the Med- 
ical Department of TransyNania UniA'crsity. Ilere he joined a student 
body of less than forty membei’s and remained througliout the course. 
Partial courses had been given at Transyh'ania before but at thi.s lime a 
more common organization had been effected. The situation in jven- 
tucky at that time seemed propitious for .such an enterprise, the bcaa 
Ave.st*Ava.s becoming more thickly settled and more young men 
ing to the profe.ssions. Furthermore, a journey to centers like ^ 
dedphia Avas not only tedious but po.s.sibly dangerou.s. i\.s late as 
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INEXPENSIVE OBSTETEIC I^IANIKINS 

Paul E. IIoffmaxn*, Sax Fkakuisco, Gamf. 

(From ihc Dcimrlmcni of Ohstc(rks and Gtinccolopn, Slnuford University School of 

Medicine) 

M AXIKINH, for obstetric tcucliiup, arc expensive, nsimily requiring an cx- 
penclituro of ui)mit Ibroc biimlrca dollars each. Recently we were confrontea 
witli the need for , additional nuiniUins, and because of a shortage of funds nnulc 
an investigation which solved our dileiuuia. We consulted local artisans about pvif'cs 
for manikins and considered such material? as east uluniinum, jdaster, tind wooil. 
The latter olTcred the best jmssibilities, and a wood carver was consulted. This 
artisan copied one of our itnported inndfds in poplar wood, sind for fitty-tive dollars 
each we acquired four excellent, manikins weighing no more than those of foreign 
manufacture. 

Other less expensive woods could have been used to reduce the cost still further, 
but poplar Avood .seemed an ideal material because of its close grain and its re- 



Ftg. 1. 


sistance to checking. The wood block for each manikin was built uj) of smaller 
pieces in order to strengthen the structure and prevent .splitting during carving. 
Sufficient time Avas alloAvod to permit the glue to harden Avell. Otherwise trouble 
Avould have been encountered during carving. Pour Aveoks i.s sufficient if the Avood 
has been properly kiln dried. Each manikin received several coats of hard drying 
paint of flesh color, applied Avith a spray gun, following preparation of the Avood 
AA'ith boiled linseed oil. 

Eubber vailvas similar to those found on the commercial manikins Avere obtained 
and fitted on Avith a metal rim made of brass by a local coppersmith at a small 
cost, Avho also made similar fittings for the peritoneal rubber coverings. 

These homemade manikins have been in use for three months and have proved 
satisfactory in every respect. In appearance they cannot be distinguished from the 
commercial product (Eig. 1) and the total cost for each did not exceed seventy- 
five dollars. 

Because of the great saving and the satisfactory service given by these manikins 
the teaching staff of this department reports its experience. 
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Philadelphia, physicians were just beginning the use of cowpox virus. 
Benjamin W. Dudley in anatomy and surgery had enjoyed the advan- 
tages of four years of postgraduate study in Europe and was a renowned 
lithotomist. 

At the end of the course, Henry Miller returned home and was taken 
into partnership with Bainbridge (Gist having removed to New Castle in 
Henry County). In the fall of 1821, he returned to Lexington for a 
second course of lectures, receiving the degree of doctor of medicine the 
next spring. His thesis, “Eelation Between the Sanguiferous and Nerv- 
ous Systems,” was accorded such merit that it was published by the 
faculty. 

A contemporary has left us this description of events following shortly. 
“At the following session of the Transylvania, the students began to 
express dissatisfaction with the opportunities afforded them for the study 
of practical anatomy. This branch of instruction was engrossed by 
Dr. Dudle.y, and carried on in the room above his arapliitheater. The 
students procured their subjects as best they could from the graveyards 
in the city and surrounding eountiy, and performed their dissections 
with but little supervision by tlie professor, while they were required to 
pay a very liberal fee. The complaints of the class were brought before 
the faculty and they resolved to appoint a demonstrator. Dr. Miller 
received the appointment and the first intimation he had of the discon- 
tent of the class and the establishment of a demonstratorship, was the 
official notice sent him by the Dean, Professor Richardson.” Miller 
relinquished his practice in Glasgow in order to prepare himself for the 
new duties and spent some time in study in Philadelphia. On his return 
he was surprised to learn that Dudley had not given his consent to the. 
appointment. Rather than enter a contest with his former teacher, he 
withdrew and returned to practice. In 1827, he removed to Harrods- 
burg in Mercer County, at that time the mo.st popular watering place in 
the west. For nine years he remained here, building up an extensive 
practice. 

In 1835, Henry Miller was called to Louisville to aid in organizing a 
medical school there. A number of resident pl\ysicians had already 
obtained a charter and the president of tbe board of trustees offered 
him the choice between the chairs of Anatomj'-, Practice of Medicine, 
and Ob.stctrics. He chose the latter and removed to Louisville in the 
faU of 1835. On his arrival he found tlie pro.spect.s for tbe new school 
uncertain, and the project about to be abandoned. He was not to be di.s- 
couraged, however, and lie aroused the community to the importance of 
the subject by a series of articles in the Louisville Journal. So ])owcr- 
ful was the appeal that tbe faculty' at Transylvania soon sen.scd Ihe 
danger of a rival school at Louisville, a growing city' where greater clin- 
ical facilities for teaching Avere po.ssible. As a result, Profc.ssors Cald- 
well, Cooke, and Yandell of that institution joined the Medical Instil ufc 
of Louisville, which later Avas merged into the Medical Department of 
LouisAulle Univer.sity^ The addition of these Avell knoAvn names brought 
great prestige to the noAv school. CaldAvell became professor of materia 
mcdica; John E. Cooke, professor of theory and practice of medicine, 
and Lunsford P. Yandell occupied the chair of chemistry and materia 
mcdica. Later additions to this faculty included Daniel Drake anu 
Samuel D. Gross. For tAA'cnl.y-onc A'cars, despite numerous changes m 
the faculty, Henry Miller served as pi-ofessor of obstetrics and discuses 
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Charles Caldwell recorded that *'so dcci> and adhesive was the nuul,” 
that ditring four days he was able 1o cover but sixty miles on horseback. 

As early as 1792, Transylvania “Seminary’' had located in Lexing- 
ton and in 1799 the IMedical Department and Law College were organ- 
ized. At a later reorganization of the Medical Do])art,ment, Daniel Drake 
occupied the chair of Materia ]\Iedica and Iticdical Botany for a vShort 
time. The year 1839 saw a rebirtli of interest in the Itfedical College 



and tlie citizens of Lexington, the legislature, and various physicians in 
the south all pledged money for its development and maintenance. 
Among the medical faculty at that time were men of outstanding abil- 
ity. Charles Caldwell, who occupied the chair of the Institutes of Medi- 
cine, and noted for his eloquence, had formerly been professor of natural 
history m the University of Pennsylvania. Samuel Broivn in theory and 

imwSS shown Ms pioneering spirit by vaccinating 

upyaids of five hundred persons when at that time in New York and 
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neering spirit is shown in the championship of specular i^aginal exam- 
ination and the use of anesthetics in labor, both highly controversial 
subjects at that time. With regard to the former he writes : 

„ “Many writers and among them, Professor Simpson, are particular to direct 
that the speculum should he introduced under cover and with the aid of the touch 
alone, and some of them think that it is more decent and less offensive to female 
modesty, if the patient be placed upon her left side rather than the hack. I used to 
he of this way of thinking, hut my thoughts here changed, for after all the genital 
organs, including the vulva, must he seen; and if they are not seen sursum, they must 
be seen deorsum, so that it is only a sham to take these delicate precautions. Genuine 
modesty consists in scrupulously protecting our patients from unnecessary exposure; 
all beyond this is counterfeit.” Eegarding anaesthesia in labor, he records, "It 
was not until the twentieth of February, 1848, that anaesthetics were used in mid- 
wifery in Louisville, or so far as I know on this side of the Allegheny Mountains. 
The occasion occurred in ray own practice,” and again, “Believing that etherization 
in cldldbirth is one of the greatest benefactions of science, which has been made in 
this or any other age, and having enjoyed abundant opportunities of witnessing its 
triumphs, I should be recreant alike to truth and duty if I did not attempt to 
vindicate it against the objections which have been alleged by those high authorities 
in obstetric medicine.” [i.e. Eamsbothani and Meigs.] 

As in the jirevious work, the pathology of pregnancy receives but scant 
treatment. Once more it is the author’s wish to present an "exposition 
of the cardinal principles of obstetrics,” and again we see excellent chap- 
ters on the mechanism of labor and the common obstetric operations of 
that day. Tlie sound principles inculcated in tliese fields show ample 
reason why this textbook had such wide infiuence in this country, quite 
beyond the author’s own time. 

In an age when pomposity and bombast were rife in medicine as ni 
other fields of intellectual endeavor, it is gratifjdng to turn to the record 
of the life and work of Henry Miller and to see there in his honest sim- 
plicity, his essential greatness. As a prophet he was not without honor 
in his own country, for in 1859 at a meeting of the American Medical 
Association in Louisville, he was elected president. His long time friend 
and colleague, Samuel D. Gross said of him, "He was essentially a strong 
man, ivith a well-ordered and philosopliical mind. Whatever he Icncw, 
he loiew well.” I think we must come to the conclusion that the suc- 
cess of Henry Miller as a man was due primarily to his great faith jn 
liimself. He was confident of the wortli of tlie ■«'’ork he was doing and 
with ingenuous sincerity wrote: “Long ago it was said or sung, ‘West- 
ward the star of empire takes its way’ and why may it not have reached 
tlie banks of the Ohio by tin's time?” In the roster of important con- 
tributors to the development of scientific obstetrics in America the name 
of Henry [Miller must occupy a lofty position. 
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of women and cliildren. In IS^S lie resigned in order 1o dovoio ino'c 
attention to his practice and nine years later a special chair of medical 
and surgical diseases of women was crcat.cd for him. After a year he 
resigned this professorship to take a similar one in 1;he Loiiisvillc idod- 
ieal College, which he held until the lime of his death, Feb. 8, 1874. 

Of Henry IMiller the teacher, his colloagnc Yandell has given ns the 
following description. 

“As a lecturer, Dr. Miller rose to distinction in spite of the groate.^t natural 
disadvantages. His voice w.as not good and liis delivery was nearly as hnd us it 
could be. It was painful to listen to him, until one laid grown accustomed to bis 
manner, so great was his diflleulty of ullerance, and yet bo was a successful tonclier. 
The slowness with whicb be was obliged to proceed enabled bi.s pn]>ils to taho in all 
lii.s matter, and bis tborougb mastery of his subject gave weight to his instructions. 
It was his happy constitution of mind to become so engrossed by the matter of his 
discourse that the drowsiness of bis audience or even disorders in the lecture room 
wore unnoticed, and his good nature contributed to tlio jtopjilarify whicb be gained 
by the sound practical character of Ins lectures. lie had both humor and imagina- 
tion, and would enliven his dry prelections by sallies of wit when his subject invited; 
but the quality of mind to which he owed his influence among men aiid his reputa- 
tion as a teacher and a practitioner, was bis sound vigourous undcr.slanding.” 

As a Avriler he was a frequent contribnior 1o the journals of bis day 
and among his papers is the report of a ea.se of ovariotomy in 1847. His 
first textbook, A Theoretical and Practical Treatise on Unman Parturi- 
tion, appeared in 1849. In the preface he writes, “To give a full, correct, 
and lurid description of the meclianism of labor is the leading object 
which the author had in view in writing his hook,’' and, “We need at 
this time, a native authority to educe order out. of confusion, and set np 
a national standard, under which all practitioners may arrange them- 
selves and be cemented by a common bond of nnion.” That tl\o anthor 
was able to accomplish much of his desire is witnessed by the work itself. 

At that time, the classification and nomenclatiu’e of fetal presentations 
and positions which prevailed in this country was that of Baudclocquc 
made popular by Dewees. Some idea of the complexity and confusion 
existing in this subject may he gathered from Miller’s text, as follows: 

“M. Baudelocque ’s classification cmbrncctl Iwenly-thrcc fjcncra of presentations 
consisting of ns many distinct regions of tbe foinl boily, rvlncb be supposccl migbl 
ofiTer at the superior stivait. Four of these genera he found at the cephalic and 
pelvic extremities of Hie fetus, viz., presentations of the vortex, of the feet, bnees 
and nates, while the four planes of the body, between these extremities, furnished him 
—the anterior, with the face, the forepart of the neck, the breast, .abdomen .and 
thighs (five genera) ; the posterior, with the occiput, nape of the nock, side of the 
neck, the shoulder, side of the thorax and the hip (ten genera). Those genera 
include ninety-four species which it would be useless as tedious to enumerate, 

The classification whii’h Miller nceommended was essentially that pro- 
posed by Duges and one which is largely universal today. To him belongs 
the credit for its early introduction into the literature of this country 
The work is largely concerned with the mechanism of labor and sucli 
operative procedures as forceps operations and destructive measures. 
The pathology of pregnancy is not emphasized. 

The second production from Miller’s pen was The Principles and 
Practice of Obstetrics, which appeared in 1858. In this work his pio- 
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in 1919 reported an efficaej^ of 75 per cent for castor oil and quinine, 
subsequent observers have been unable to approacli this figure even in 
patients at or beyond term. In 199 attempts at induction with this 
method reported by Eeddoch, there were 100 successes (50.2 per cent). 
This is approximately the figure , obtained by hleGoogan. In the re- 
viewer’s hands the success of the procedure has been under 35 per cent. 
There is considerable evidence which suggests that quinine in large 
doses exerts a harmful effect upon the child. The studies of Sadler, 
Dilling, and Gemmell sliow that quinine passes readily into the placenta 
and amniotic fluid; it has been found in fetal tissues in strengths wliicli 
are capable of toxic effect and after intervals which suggest that 
maternal reabsorption from the fetus is slow and that its excretion into 
the fetal urine is limited. In common with other obstetricians these 
authors find that the presence of meconium in the amniotic fluid is more 
common after quinine. While it is impossible to prove statistically that 
quinine is an actual cause of stillbirth, many obstetricians feel that it is 
partially responsible for a fev/ such deaths and for this reason the 
present tendency is to reduce the total dosage to 10 gr. (0.6 gm.) or less. 
In this connection it is helpful to know that Schubel, on the basis of 
animal experiments, considers small doses of this drug more efficient in 
producing uterine contractions than large ones. He points out that, 
quinine is both a stimulant and a depressant of the sympathetic nervous 
sj^stem, depending on the method of administration and dosage; thus, 
weak solutions of quinine stimulate the isolated rabbit uterus, whereas 
strong concentrations parab^ae it. For this i-eason alone, he urges that 
obstetricians use small amounts for the induction of labor and recom- 
mends 1 to 2 mg. of quinine hydrochloride intramuscularly for each kilo- 
gram of body weight in order to produce uterine contractions in from 
one to two hours. In a woman weighing 140 pounds this would mean 
an intramuscular dosage of only 1 to 2 gr. In Schubel’s opinion such 
small quantities sensitize the uterus to mechanical and chemical stimuli 
for days, especially to posterior pituitary preparations. After minute 
doses of quinine small amounts of pituitary extract suffice to produce 
uterine contractions, but if large quantities of quinine are given, the 
uterus remains paralyzed for many days and does not respond to 
pituitary preparations. Finally, Schiibel shows that in some obstetric 
clinics where small doses of quinine have been employed, as he has 
recommended, better results have been obtained than with the huge 
amounts previously used. 

illthough induction of labor by castor oil and quinine frequcntl.v 
fails, the method possesses the advantage of being harmle.ss, provided 
the dosage of quinine is limited to 10 gr. (0.6 gm.). Its use should he 
re.strieted to patients at or beyond term since it will rarely succeed 
before then. 

When castor oil and quinine, or castor oil alone, are followed by 
pituitrin, the effectiveness of the procedure is considerably increased, 
tlie incidence of success ranging from 50 per cent (Stein and Dover) 
to 90 per cent (Wat.son). At the same time a certain degree of risk to 
the child is introduced since tetanic contraction of tiie uterus occa- 
sionally follows. Efforts h.ave been made to circumvent this danger ni 
two ways: by repeated small do.se.s of pituitrin and by its intranasal 
application. I^lathieu in 1927 recommended a technique which con- 
sisted in giving quinine and castor oil, and two hours later a hot onerna, 
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ruptured before labor began (in one case a whole month elapsed), while 
in 102 the rupture occurred at the onset of or early in labor. In 16 
patients with membranes ruptured for twenty-four hours or more before 
the onset of labor, the average duration of labor was some sixteen horn’s 
for the 8 primiparae and some seven hours for the S multiparae. In tlie 
whole group of 182 the average length of labor was thirteen hours forly- 
tAvo minutes for the primiparae and seven hours forty-tAvo minutes for 
the multiparae. Quigley, in a studj’- of pregnancy and labor in elderly 
primiparae (thirty -five years or more), noted dry labor in 82 out of 
237 cases. The average lengtli of labor in these patients AA'as 11.6 hours, 
AAdiile in the entire series it Avas 15.3 hours. One of the most compre- 
henswe and detailed reports on this subject is that by IMargaret Seluib.e 
on 604 cases of dr.y labor occurring in a series of 6,500 deliveries (9.3 
per cent). She considered only those eases in AA'hieh rupture of the 
membranes occurred prior to or at the onset of labor. The length of 
labor AA'as shorter than the average for tlie patients Avith intact mem- 
branes, the first stage being chiefly affected. The aA'erage of the fiml 
stage AA'as 12.1 hours for primiparae and 7.1 hours for multiparae, Avith 
second stages averaging 1.82 hours and 0.9 liour, respeetiA'cly. In 8.4 
per cent of the patients labor lasted over tAA'enty-four hours, as con- 
trasted Avith 12.4 per cent in 500 consecutive cases reported from the 
same clinic by Siemens. The recent reports of Sunde and of Wiehmann, 
eoA'ering large series of cases observed in Oslo and Helsingfors, shoAV 
a similar shortening of labor after spontaneous, premature rupture of 
the membranes. FolloAving artificial rupture of the membranes before 
the onset of labor, the results are eA'en more striking. In one of Ihc 
first studies of the procedure, Guttmacher and Douglas in 1931 reporlccl 
120 cases of induction b.y this method and found that labor A\'as shorter 
than in normal cases by 73 per cent in primiparae and by 116 per cent 
in multiparae. In primiparae and multiparae alike, both stages Avcrc 
.shortened and this could be ascribed only to the rupture of the mem- 
branes. Subsequent studies by Siemens, klorton, A. G. King, Recldoch, 
Pitzgibbon, Stern. IMathieu and Holman, Plass and others sIioav similar 
results and afford ample eA'idenee that labor is shortened almost jO 
per cent by artificial rupture of the membranes. 

But it may' be argued that such rapid cervical dilatation is pathologic 
and must be associated Avith considerable trauma to the cei’A'ix. Tins 
contention is refuted by’ the findings of several authors. For insiance, 
Schumann made careful examinations of the cer\'ix during and after 
labor and found that patients AA'hose membranes had been rupturcu 
prematurely’ .shoAved a slightly’ loAA’cr incidence of eer\'ical laceration Ilian 
those Avith intact membranes. Similarly’, N. IT. Williams, Avhose custom 
it is to repair the cervix on the ninth day', reports that intermcrliatc 
repair is decreased some 50 per cent in patients Avith premature rupture 
of the membranes. 

Premature rupture of the memlu’ane.s, then, Avhether spontaneous oi 
artificial, usually’ accelerates cervical dilatation and does .so Avilh no 
increase of cerA’ical trauma. In view of this fact it Avould .seem illogiea 
to assign to the bag of Avater.s any- important role in cervical dilatation 
and little by’ little the old teaching on this subject is being ahandonco- 
Thus, Slemons belicA’cs that the cla.ssical cxiilanation of cervical dilata- 
tion by' the hydrostatic Avedge of the bag of Avaters is incorrect, ye- 
])rived of the* possible action of such a mechanism, 132 cases reportet 
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followed by ])iluitary exlniel in 3 minim doses inlramnseularly al. balJ- 
hourly intervals for as many ns lifleen doses if neee.ssary. In order 
to take advantage of the oxytocie etlecl of the pelvic engorgement caused 
by the castor oil, the <iuininc and the hot enema, he followed the enema 
immediately with the first injection of ])itnitary extract. In bl ]iaticnts 
he had 71 per cent success. Watson's high incidence of .success with the 
method (.00 per cent) was achieved by emidoying mucli higher dosages 
of pitnitrin than arc ordinarily considered safe, namely, O.b c.c. injec- 
tions until six, if necessary, have been given. Imtire.ssml by the danger 
from tetanic contraction of the nterns following ])itnitrin. ITofbauor in 


1927 introduced the nasal administration of the liormone, his idea being 
that the ])itnitrin-soaked jiledget of cotton could be withdrawn from 
the nose if nlerino contractions became too strong. This method has 
now been in general use for some ten years and is to be recommended 
with the following re.servations: (1) following the ap)>lication of the 
pitnitrin, the obstetrician mu.st .stay constantly at the licdsidc, ob.scrve 
the duration of each contraction and count the fetal heart beats t here- 
after ; a contraction which lasts longer than two minutes or a fetal heart 
rate below 100 calls for withdrawal of the ])ituitrin-soakcd jilcdget ; (2) 
failure to induce contractions is sometimes observed as the re.sult of 
faulty absorption, due a]>]v,\rently to some abnormality of the turbinate 
mucous membrane. Such a failure does not rule out. idiosyncra.sy (as 
some authons suggest), and if recourse must be had to intramuscular 
pitnitrin, the usual caution juust be exercised, that is, the maximal dose 
should be three minims. Pitnitrin is contraindicated in the toxemias of 
pregnancy because of its pre.ssor effect on blood ])rossurc. 


ARTIFICIAL RUPTURE OF THE AIEMIJRANES 

It will be recalled that artificial rupture of the membranes, a favorite 
method of inducing labor in the late eighteenth century, was discarded 
early in the nineteenth century and for a hundred years or so was little 
used. The long aversion to the procedure hung on the conviction that 
the bag of waters played the principal role in cervical dilatation and 
was therefore indispensable to normal labor. This belief I'cstcd not only 
on theoretical considerations but on the observation that, eases of spoii- 
tancous, premature rupture of the membranes were sometimes followed 
by prolonged labor and other complications. Emphasized in textbook 
after textbook, this conception of the bag of waters has long been re- 
garded as an almost axiomatic truth. It has been part and jiarccl of all 
our obstetric teaching, and we find it difficult, as did obstetricians a 
hundred years ago, to view without prejudice the deliberate puncture of 
the membranes for the induction of labor or any other purpose. Con- 
sequently, if we arc to make an unbiased appraikl of this procedure, it 
IS necessary at the outset to inquire into the validity of this old doctrine. 

If the bag of waters serves an important function in cervical dilata- 
tion, It is self-evident that its preservation should shorten labor whereas 
its rupture should prolong it. The results of recent studies on this 
subject, covering many thousand cases, have been clear-cut and decisive : 
premature rupture of the membranes, both in primigravidae and multi- 
gravidae, shortens the average duration of labor. This holds true 
whetlier the rupture has been spontaneous or artificial. For instance 
Brodhead has reported 182 private cases, in 80 of which the membranes 
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conditions constitutes a definite contraindication to the metliod. Prol)- 
ably the most important contraindication is an unengaged Jiead because 
of the associated danger of prolapse of the umbilical cord. Tlie very 
fact that the head is high in a primigravida, moreover, indicates that tlie 
patient has probably’- not yet approached the date when labor may be 
expected to start spontaneouslyL (About an 85 per cent probability, 
since in approximately this proportion of primigTavidae the iiead is 
engaged during the last week of pregnancyL) Tliis brings us to the 
second contraindication. Tiie method should never be used if the patient 
is more than ten daym from her expected date of confinement because 
experience shows that it is less successful at that time; indeed, all meth- 
ods of induction become less efficacious as they'- are used further and 
further from term. The third important contraindication to the method 
is a long firm cervix. This not onlyr renders the technical puncturing 
of the membranes difficult hut presages a long latent period before lalior 
ensues and, in addition, a prolonged first stage (Table I), Most authors 
agree that the method is also unsuitable in breech presentations. 

The importance of these contraindications to artificial rupture of the 
membranes is rather generally recognized but recently Plass has induced 
labor by’- this method in 681 eases, disregarding entirely’- two of the 
contraindications we have mentioned. The presenting part was floating 
in 335 cases and was fixed but still above the spines in 300 others, leav- 


Tabde I. Siio-u'-iNG THE Latent Period and Duration of Labor as Governed by 
TUE Condition of the Cervix in 1.50 Cases of Artificial Eupture 
OF the Membranes. (Morton, 1933) 


CONDITION OF CERA'IX 

LATENT 

PERIOD 

DURATION LABOR 

MULTIP. 

PRIMIP. 

MULTIP. 

PRiMir. 

Canal ohliterated, os dilated 1, 2, 3 cm. 

0.5 hr. 

1.03 

2.18 


Cervix partially oMiterated, just open 

l.OG hr. 

1.56 

3.72 

HP 9 

Cervix long, closed 

5.0 hr. 

2.69 

4.82 



ing only- 46 patients witli tlie liead actually^ engaged. Tlie cervix was 
completely effaced in onty six instances but was tliinncd to some extent 
in 42 others, wliile it was thick and uncffaced in 633. Tiie canal ad- 
mitted one finger in 468 cases and two fingers in 181 cases, while in 32 
in.stances it was closed, necessitating digital or instrumental dilatation 
before the amnion could be reached. All but 29 of the patients, how- 
ever, were at or very near term. In general, the results Avere surpris- 
ingly good Avith no maternal mortality- and an exceedingly’^ low fetal 
mortality'. “There Avere five prolap.scd cords,” Plass points out, ‘ e 
higher incidence than should haA’c been noted if spontaneous rupture 
of the membranes had been permitted; Iaa'o of these babies Avcrc lost 
and their deaths may be attributed to the procedure. Prolapse of an 
arm occurred once and demanded later intervention to ac.eom])lish de- 
livery'.” In a series of 303 ca.sas at the Johns Hopkins Hospital, ipiite 
comparable in other re.spcots to tlio.se of Pla.ss, but in Avhich the head 
Avas engaged, there was only' one case of prolapsed cord. This represents 
an incidence of 0.3 per cent, Avhereas in Plass’ series it Avas aj)i)roxi- 
mately 1 per cent. The importance of Pla.ss’ AA'ork lies in the demon- 
stration that this method may' be employed in exceptional cases, under 
urgent indication, even though the head is not engaged and the cervix 












KASTMAK; IN’DtrOTION' OK l.AHOIt 


by him sufl’evcd no handicap witli regard lo the first, sta^^c and termi- 
nated satisfactorily. Nor did the presenting part, of the fetns act; ns a 
snbstitnlc, for this contingency was ruled out by careful, frequent rectal 
examinations. He found, moreover, that the ]ihenomena associated 
Nvith the transformation of the cervix following ]irematurc rupture of 
the membranes were the same as those accepted as normal, 1* irst, the 
canal became effaced with .sinuiltaneous obliteration of the^ internal os; 
and subscfiuently the external o.s became more and more widely dilated. 
Slcmons believes that the meclianism of the first, stage of labor from 
beginning to end may adequately be explained by retraction of the 
uterus, tiiat is, by reari'angemcnt. of the muscle fibers in response lo 
the forces which pull them iqnvard toward tlie fundus. Similarly, 
Filzgibbon of the Fotunda is convinced that "the bag of waters does 
not play any part in the dilatation of the cervix.” ICreis is of the 
opinion that the bag of waters has little or no eflcct on the cftacoment 
of the cervix or on the dilatation of the external os, but considers tbese 
changes due to the action of the longitudinal fibers of the nterns on tlic 
fibers of the cervix which are pulled up into the lower segment. H. L. 
King and other authors agree with these views. Tn short, the belief 
is growing, on the basis of sound evidence, that, the bag of watens serves 
no function in cervical dilatation and effacement. As we liavo indicated, 
an honest acceptance of this new viewpoint is prerequisite to any fair 
appraisal of the sub.iect at hand. 

Technique . — Rupture of tlie membranes is nccompli.sbed after placing 
the patient in tlie lithotomy position and carrying out full antiseptic 
toilet of the vulva as for delivery. Tlie first two fingers of one hand arc 
inserted into the cervix until the membranes arc encountered. The 
cervix is gently stretched and the membranes stripped from the region 
of the internal os, A long book, similar to one blade of a disarticulated 
vulsellum tenaculum, is inserted into the vagina and the membranes 
simply hooked and torn by the tip of the sharp instrument. As much 
fluid as possible is allowed to run away. Anesthesia is seldom nece.ssary 
in multiparae, occasionally in primigravidac. In Roddoch’s sei’ie.s of 
146 cases, including 32 primigravidac, anesthesia was never found neces- 
sary. Plass employed some form of .sedative (morpliine or barbiturates) 
in about one-third of bis 681 cases. It is general practice to precede 
the actual puncture of the membranes by castor oil and a liot enema; 
until recently quinine was also used routinely as a preliminary ox^q;ocie', 
but the reports of Mathicu and Holman, of Rcddoch, and others indicate 
that it does not increase the efficiency of the method. Mathieu and Hol- 
man found that their results were equally good when the ea.slor oil, as 
well, was omitted, and they recommend a hot enema only as a pre- 
liminary procedure. If satisfactory pains have not ensued 'within four 
hours after rupture of the membranes, pitnitrin is usually employed lo 
accelerate the onset of labor. In IMorton’s jiractiee, artificial rupture 
of the membranes is followed routinely at hourly intervals by nasal 
pitiiitnn until regular contractions have been cstabli.sbed. 

Co7itraindications.— Three conditions must be present before artificial 
rupture of the membranes is safe. (1) The lowermost part of the head 
must be at or below the level of the ischial spines. (2) The patient must 
be near or past her expected date of confinement. (3) The cervix must 
be soft and the canal less than 1 cm. long. Absence of any one of these 
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cases there were 11 stillbirths (1.62 per cent) and 10 neonatal deaths 
(1.47 per cent) with 9 of the fatalities occurring among 29 premature 
infants. The total fetal mortality among 652 infants weighing more 
than 2500 gm. was 1.8 per cent. His incidence of mild uterine infection, 
however, was slightly higher in this series than in his clinic as a whole. 

Maternal deaths directly attributable to artificial rupture of the mem- 
branes appear to be exceedingly rare. Leo Wilson, however, reports one 
fatality in a patient with heart disease; after 500 e.c. of fluid had been 
released she became markedly cj'-anotic and died immediately afterward. 
Another patient with cardiac disease almost died after 700 e.c. of fluid 
escaped. The author warns against the use of the method in such pa- 
tients. 

In evaluating these statistics it must be recalled that they are based 
on carefully selected eases. With few exceptions the patients have been 
at or near term with the head engaged and the cervix favorable for 
labor. Cases of contracted pelvis and malposition have been excluded 
and to a considerable extent cases with the occiput posterior. In the 
main cases of breech presentation have also been omitted. How these 
figures would compare with those which miglit he obtained in an equally 
favorahle group in which labor Avas alloAved to start spontaneously, is 
not knoAAUi. 

INDUCTION BY BOUGIES 

Except for Morton’s study, publislied in 1930, tlie literature contains 
scant reference to the results AA'hieh have lieen obtained by bougies in 
the induction of labor. In 160 cases of bougie induction, Morton found 
the procedui’e successful in 82.5 per cent of tlie cases; there Avere tivo 
maternal deaths in the series attributable to the bougies, one patient 
dying from uterine infection and the other from perforation of the 
uterus hj’’ the bougie. Among eases in A\diich the infant Avas mature 
(2,500 gm. or more), the uncorrected fetal mortality Avas 9.3 per cent, 
the death of the child being due in si.x instances to prolapse of tlie 
umbilical cord. In Morton’s series a single extremely large liougie 
(about 3 cm. in diameter) Avas inserted by means of a speculum, extra- 
ovularly, if possible. 

Tavo small bougies (36 cm. in length, 1 cm. in diameter and fitted Avith 
AA'ire stylet) offer certain adAuintagcs over a single large one, notably, 
gi’eater ease of introduction, particularly Avhen the cervix is closed, and 
less likelihood of rupturing the membranes and causing the cord to 
prolapse. In 50 cases of induction by means of a .small bougie in the 
form of a catheter, Reddoeh found that IS per cent of the patients Avent 
into labor in less than tAVO hours, 52 per cent AA’ithin tAA'o to ten hours, 
Avhile in 30 per cent the latent period exceeded ten hours. In one priini- 
graA'ida, in aa'Iioiu labor aatis induced by a catheter, labor did not ensue 
for three days. Taa'o fetal deaths occurred in full-term infants and 
Keddoch believes th&se Avere directly attributable to the induction. He 
found, moreover, that intrauterine manipulation Avith bougie or catheter 
prcdispo.sed to a high maternal morbidity. ]\rulliple small liougics have 
l)een particularly favored in England Avhere Townend and others have 
reported succe-ssful re.sults in large series of cases. When used before 
the last month of pregnancy, hoAS'CA'cr, the re.sults are Ic.ss satisfactory 
since uterine inertia and infection arc not infrcrpiont sequelae. At the 
[Middlesex Hosiiital, Avhere labor wus induced prematurely in 44 primi- 
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not effaced; the luocard io the child, hoAvcver, is definitely increased, and 
as the author liimsclf slates, “it should gonevally he used only in cases 
where there is an indication for the interruption/' 

Laicni Pcriod.—li is ^Ycll InioAvn that the period from the ru})ture of 
the membranes (Avhothcr spontaneous or artificial) to the onset of 
definite labor is directly related to the incidence of uterine infection. 
Following artificial rnpUirc of the membranes for the indnefion of 
labor, this latent period avoragc.s ahoul. three hours in ]>rimigravidac 
and live hours in mnltiparac, as reported hy various anthors. Tlic.se 
average figures, however, mean very little when we arc attempting to 
look into the hazards of the method; we arc rather interested in tlic 
frequency of very prolonged latent periods sinc.e these arc likely to 
increase the incidence of infection. Pla.ss found that the latent period 


was longer than twenty-four lunir.s in 4.7 per cent- of his eases with the 
longest interval ciglity-cight lionrs (almost four days). In one ease, 
where early dcliveiy seemed imperative, a Voorhecs’ hag was inirodnecd 
to stinmlate paiivfni contraelions. In a series of 115 ea.scs Higgins found 
that contractions began within six honr.s in 47 per cent, within Iwcnty- 
fonr hours in 85 per cent, but ‘ ' ocea.sionnlly a patient will have no 
pains for two days or longer." Leo Wilson, among 25 induction.s hy 
artificial rnptnrc of the membranes, encountered one latent jieriod of 
fifty-seven lionrs and another of forty-two hours; in the latter ease 
rather severe sepsis followed. Among IMorton s 150 eases there were 
two failures and one led to grave difficnltios, lleddoch met one latent 
period of fifty-three hours among 14G eases and slates that .several othor.s 
lasted over twenty-four hours. The longest interval found by Jackson, 
however, in 500 cases was only tinrt.y lionrs. 

It is thus clear that in the vast majority of cases the latent period 
following artificial rupture of the membranes is not long enough to 
jeopardize the safety of the patient. As we have indicated, liowcvcr, 
almost every series reported contains one or two cases in which this 
interval was greatly prolonged and in which serious potentialities re- 
sulted. These occasional tronlilesome cases, possibly one in fifty, liave 
no appreciable effect on average statistics so long as tlie patient .survives, 
hut they must not he lost sight of. They constitute, perhaps, the chief 
reason for believing that artificial rnptnrc of the membranes is not al- 
ways a harmless procedure but one which imposes on the patient a slight 
but definite rislc. 


MorbidiUj and MortaliUj. ~\Yhen compared Avith clinic statistics in 
general the figures for maternal morbidity and fetal mortality following 
artificial rupture of the membranes arc low. Tlius, Guti,maelier and 
Douglas found that the morbidity in their 120 cases was about one-half 
that usual in the clinic; their fetal mortality rate was 5.SS per cent, only 
a trifle higher than the rate of 5.16 per cent for tlie total series of the 
hospital. Mathieu and Holman have compared the results olffained in 
750 consecutive inductions of labor by this method with their results in 
750 contemporary, consecutive cases in Avhich labor had not been in- 
duced and from Avhich cesarean section liad been omitted. The ma- 
ternal morbidity Avas almost identical in the tAvo groups, namely, 7 07 
and 6.6 per ccAvt, respectively, as judged by tbe British standard. Their 
grnss fetal mortality in the two groups Avas also very similar : 4.0 and 
0.8 per cent, gross, 0.8 and 1.3 per cent corrected. Among Blass’ 681 
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Bag Induction . — Field of usefulness is limited to (1) occasional cases 
of premature rupture of membranes in which medicinal metiiocls liave 
failed to induce labor and (2) certain cases of uterine inertia. 
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In 1927 Bdclere first demonstrated the radiologic characteristics of clinically un- 
diagnosed hydrosalpinx. He pointed out that this lesion is much more common than 
is generally believed. During the last ten years in a series of 800 hysterosalpingog- 
rapines the author found more than 100 cases of undiagnosed hydrosalpinx. Ho 
has observed this condition in almost one-fourth of his sterility cases, in 15 jicr 
cent of his patients with chronic pelvic infections, in one-third of his patients 
with intermenstrual pain, in four-fifths of his patients with intermenstrual bleeding 
and in 4 per cent of women who have uterine hemorrhages of unknou’n origin. 

Symptoms which should make one suspect hydrosalpinx are as follows: A flare-up 
of acute salpingitis after a mild gynecologic procedure, disappearance of masses 
after a flare-up, failure to relieve a chronic pelvic infection with diathermy, the 
presence of intermenstrual difficultie.s, intermittent hydrorrhea and a history of 
pelvic peritonitis or essential ascites. 

Eadiological signs con.sist of the following: (1) The presence of spherical drops, 
separated from one another. This proves that lipiodol fell into a liquid. This .sign 
is present in mo.st cases of latent hydrosalpinx. The drops usually appear as two 
sjunmetrical masses. If they appear as a single midlinc mass, this is an indication 
of fluid in the culdesac. (2) The tubal shadow is ordinarily dilTu.«e and irregular. 
If, however, it is sharp and precise a hydrosalpinx should be suspected. The author 
points out that the rare cases of acute salpingitis which follow hysterosalpingography 
in cases of hydrosalpinx arc due to overdistention of the tubal cavities with lijiiodol. 
This occurs in 5 per cent of hydrosalpinx cases. 

The treatment of bilateral latent hydrosalpinx is ojieration or nothing at all, be- 
cause treatment often leads to an attack of acute salpingitis. 


.T. P. GitEENIIIIA. 
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gravklue, uterine inert ia occurred in 38 per cent . The induct ion o£ 
labor by Ibis method at. the King’s College ITospitul increased^ llic 
forceps rate no less than three fold, while 45 per cent of the patients 
showed definite evidence of uterine infection after delivery. Curling 
or kinlung of the bougies in the lower ■uterine segment, is not an uncom- 
mon accident Avlien small tlexiblc bougies are used; almormal tetanic 
uterine contractions then follow without true labor pains. Tiie position 
of the bougies should be checked by x-ray in (|Uost ionablc eases. 

Bougie induction has a definite (ield of usefulness in eases in which 
artificial rupture of the membranes is contraindicated, ^^ hen the cervix 
is long and the canal tightly closed, particularly in ])atients three or 
four Avecks from term, bougie induction is ])referable. It imiioscs a 
definite hazard on both mother and child, however, and .should be used 
only on fairly urgent indication. 

HAG ixnucTiox 

In a scries of 49 bag inductions studied by IMorton in 1929, he showed 
that the incidence of jirolajisc of the cord was four times greater with 
the bag than with the bougie, and that bag induction caused a consider- 
ably greater fetal mortality and maternal morbidity. Similar results 
have recently been re]iortcd by Zeisser who encountered four eases of 
prolapse of the cord in 35 inductions with 2 fetal deaths. There is gen- 
eral agreement today that induction of labor by means of l.lic bag is 
the most dangerous of the several methods and has a limited field of 
usefulness. It is resorted to chiefly in two gi’ou])s of cn.ses: (1 ) Patients 
uith premature rupture of the membranes in whom medicinal methods 
(na.sal pituitrin, etc.) have failed to initiate labor; (2) cases of obstinate 
uterine inertia in Avhich medicinal methods have failed to pro7notc 
cervical dilatation. 

Sibi:mary 

Castor Oil and Quinine. — ^Efficacious in 40 to 50 per cent of patients 
at term; harmless if dosage of quinine is 10 gr. or less. 

Castor Oil, Quinine, and Pituitrin. — Efficacious in 60 or 70 per cent 
of patients at term; harmless if dosage of quinine is low and if admini.s- 
tration of pituitrin (preferably nasal) is vigilantly .supervised. Contra- 
indicated in toxemias. 

Artificial Eupturc of UemPrancs. — Efficacious in OS per cent of pa- 
tients at term, provided contraindications are folloAvcd. Labor is usually 
shortened. In about 2 per cent of the patients the latent period is un- 
usually long and in these eases the likelihood of infection is increased. 
The method is therefore not Avithout some small danger and should be 
used only on definite indication, that is, Avhen the hazard of alloAving the 
pregnancy (presumably pathologic) to continue is greater than the 
slight hazard iuAmWed in the induction. 

Bougie Iiidnction.— Useful in cases in Avhich artificial rupture of the 
membranes is contraindicated, particularly when patient is three or 
four Aveeks from her expected dale of confinement. At that time efficacy 
is probably 70 or 80 per cent. Danger imposed on mother and child is 
greater than artificial rupture of membranes and should be used only on 
urgent indication. 



732 


AMliKICAN JOURNAL OF OI5STKTRIO.S AND (JYNI'XIOLOGY 


In recent j^ears, however, several authors liave been able to demonstrate tlie 
comparative unreliability of this rule. However, too few or too incomplete oli- 
servations are offered for a closer .study of the condition relating to the iixation of 
the fetal head. 

The present investigation is based on a clinical material of normal delivery 
cases, embracing 1,8G3 observations in 184 primiparas and 3,559 observations in 301 
multiparas, all of whom were checked practically every day by a smaller or greater 
number of observations regarding the position of the fetus. Besides external, a 
rectal examination as a rule was also carried out. 

The result of the investigation may be summed up as follows: 

At examinations of normal gravidas, a movable fetal head is far more frequently 
found than a fixed head during the last weeks of pregnancj". This preponderance 
of movable head.s, present in about three-fourths of the observations, is slightly 
smaller in primiparas than in multiparas. Even in multiparas a fixed fetal head is 
found during the above-mentioned period in a considerable number of examinations 
(about 20 per cent). In primipara.s, somewhat more frequently than in multiparas, 
the fetal head remains constantly fixed up to the delivery. 

In no less than one-third of the cases and with equal frequency in primiparas 
and in multipains, alternations between fixation and movability' take place as late 
as the last day’s before delivery. 

Such fluctuations have been observed relatively frequently (in 45 cases) even 
after verification of the fixation by’ rectal examination. At the beginning of labor, 
the head (before the rupture of the membranes) is more frequently fixed in the 
primiparas (in two-thirds of the cases) than in the multiparas (in one-half of the 
cases). Approximately the same proportion is found in cases which were examined 
only after rupture of the membranes. 

J. P. GREEXHIM). 

Guthmann, H., and Bienhtils, M.: The Onset of Labor Pains, the Duration of 

Labor and the Time of Day, Honatsehr. f, Geburtsh. u. Gy’niik. 103: 337, 193(1. 

The authors analy’zed a series of 26,707 labors and found that deliveries daring 
the day' and night were equally divided. To their own series of cases they added 
those of three other authors and in a total of 121,794 cases they found the incidence 
of day-time deliveries to be 49.1 per cent and night-time births to be 50.9 per cent. 
Among primiparas 48.8 per cent of the births took phice at night whereas 51.2 per 
cent of the multiparous births took place at this time. The greatest ntirnbcr of 
births occurred at 11:00 a.m. Labor began during the night among 00.5 per cent 
of primiparas and among 50.9 per cent of multiparas. Since 1923 there has been 
a gradual decrease in the number of night-time deliveries. 

.T. P. Gr.EEXJiiiJ'- 

Moir, Chassar: Expulsive Force of the Uterus During Labour, Lancet 1: 41-lf 

1930. 

The author corroborates the findings of Bourne and Burn on uterine forces. 
In the first stage the jircssure varied from .‘!5 to (iO mm. of mercury wifh 15 nmn 
as an average. There is not much change in the magnitude of contractions during 
the second stage. If pituitrin is injected the tension may be increased by 90 nun. of 
mercurv. I'he secondary expulsive power is important because there may be an in- 
crease of 40 or 50 mm. Even before the onset of labor, the force of the jiainlc.-!- 
contractions may almost equal those during labor. 

These measurements were taken by ui-e of an intrauterine bag. 

AVitli an intrauterine tension of 1-3 mm. of mercury and an average increase of 
45 mm. in the first and .•••econd stage is profJuced an average of 00 mm. jircssurc. 
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Selected Abstracts 


Physiology of Labor 

Foderl, V,; Investigation of the Average Duration of Labor in Primiparas, 
Secundiparas and Multiparas and Its Eolation to the Age of the Woman in 
Labor, Monntschr. f. deburtsb. u. Gyuilk. 102; 05, 1930. 


Fiidcrl investigated tlie records of 30,000 rvoinou who had nnnnal labors, 
normal pelves and spontaneous dclivoric.s of babies weighing bolwcen 2,500 nnd 
3,500 gin. born in occiput anterior rotation. Tlic average duration of tlic entire 
labor for primipurus was fourteen bouts and five minutes of which twelve and one- 
half hours was for the first stage, one hour and nineteen minutes for the second 
.stage, and thirtoou minutes for the tliird stage. 3n secundiparas the average dura- 
tion of labor was eight hours, eight minutes, divided as follows: fir.st .stage, seven 
hours fifteen minutes, second stage forty-one minutes, and third stage twelve min- 
utes. For women having .3 or more children, the average length of labor was eight 
hours forty-one minutes, of wliicli .seven hours forty-five minutes was for the tir.st 
stage, forty-three minuto.s for the second stage, and thirteen minutes for tlio third 
stage. 

As the criterion for the onset of the first stage the author considered the onset 
of regular, painful uterine contraction.s, and as the indication for the beginning of 
the second stage of labor lie took bearing down efforts. 

Among primiparas the longest duration of labor was in the women between thirly 
and thirty-five years of ago for in them labor lasted nineteen hours and six minutes. 
On the otlier hand, labor among women between forty and fort.y-fivo years of age 
was almost identical with that of women between lwenl.y nnd tweniy-fi’ve yeans old 
Nevertheless, whereas in women between twenty and twenty-five vears only S per cent 
required operative interference almo.st 70 per cent of those hotween forty and forty- 
five required assistance in labor. Hence only 30 per cent of elderly primiparas bave 
easy labor. The explanation for this phenomenon has been otfered by L. Mover 
who pointed out 2 classes of elderly primiparas. The first consists of those who 
could not become pregnant until after many years of married life because of 
hjTopIasia due to a primary endocrine defect. These women have difficult labors 
The second group consists of elderly women who did not conceive earlier for economic’ 
social or other reasons. These women give birth to children as easily as youn- in’ 


i'. LtURKNUirj,, 


Mareus H.; Ftotion of tho Total Hoad Dating Piognancy, Acta „l„t, ot gynoc 
Scandinav. 16: 356, 1936. 

food , a tho pelvis m a prmipara, ivlioroas in a miiltipara it remain.. mLablo im 
to delivery, is generally emphasized in the textbooks. ^ 
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V. Numers, 0.: A New Method of Diagnosing Rupture of the Membranes, Acta 

Obst. et gynec. Scandinav. 16; 249, 1936. 

Por the purpose of diagnosing rupture of the membranes in the course of labor, 
the writer attempted, by means of Sudan staining, to prove the occurrence in tlic 
vaginal secretion of free drops of fat or expelled cells of the fetal sebaceous glands 
derived from vernix caseosa. Through a glass speculum one drop of secretion is 
taken with a platinum loop and spread out on a carefully defatted slide. Tlic 
preparation is air-dried and stained at room temperature in a dye solution, 0.2 to 0.3 
gm. Sudan IH in 100 c.c. of 70 per cent hot alcohol. The slide is washed in water, 
dried and examined immediately under low magnifying power. The fat substances 
are stained a distinct orange red; particles of mucus are sometimes stained weakly 
yellowish red. Of 141 samples taken before rupture of the membranes only 4 gave 
a slight positive Sudan reaction, the rest yielding a negative result (97.2 per cent). 
Of the 139 samples taken after rupture only one gave a negative reaction. Sliglit 
Sudan reactions seem to be relatively more frequent in premature cases. The 
faulty reactions amount to about 2 per cent of the entire material. 

J. P. Greenuiia. 

Endres, P.: Does Premature or Early Rupture of the Membranes Influence the 

Length of Labor, Monatsehr. f. Geburtsh. u. Gjmilk. 105: 216, 1937, 

Contrarj' to the general belief, Endres found that premature rupture of the 
membranes before the onset of labor shortened labor. This was true even when 
pregnancy was terminated prematurely or postmaturely. The .shortening of labor 
takes place during the first stage. Hence the absence of the bag of waters not only 
does not influence the period of dilatation unfavorably, but it actually helps 
dilatation in many cases. The reason for this, in the opinion of the author, is 
the absence of resistance which is present when hydrostatic pressure is exerted 
by an intact bag of waters. 

On the other hand, rupture of the membranes after the onset of labor pains 
but before complete dilatation of the cervix, prolonged labor. In these cases 
the increase in labor is due to a prolonged first stage. The cause for this is a 
temporarj’- atony of the uterus which follows rupture of the membranes. 

The practical significance of these findings is that premature rupture of the 
membranes is a justifiable procedure in certain cases. Above all, when premature 
rupture occurs spontaneously, drugs should not be given to hasten labor pains 
because they may have a detrimental effect. 

J. P. GREExnir.ii. 

Reiles: Induction of Labor in Cases of Premature Rupture of the Membrane.s, 

Bull. Soc. d’obst. et de gynec. 25: 337, 1936. 

Reiles employs the Stein method of inducing labor. In a scries of 70 cases 
labor was successfully induced in 64, i.e., in 84.2 per cent. In all the cases where 
labor was not induced the cervix was long and uiieffaced. The average duration 
of labor in the successful ca.^es with spontaneous deliverie.s was eight hours and 
fortv-eight minutes for the prirniparas and four hours for the rnultiparas. No harm 
to the baby was observed. 

J. P. GnEr.xnrw-. 

Sunde, A.: Spontaneous and Artificial Rupture of the Membranes During Labor, 

Acta obst. ot gynec. Scandinav. 17: 133, 1937. 

In 9.375 full-term labor cases observed at the Oslo IVoinnn’.s Clinic, the time 
of rupture of the bag of waters wa.s known. The author found that rupture of 
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\Yith thesi’ pressures niu^ uu niltliJiouul 45 inin. from sccotuluvy expulsive forces, » 
total average of 105 unii. of moreury i)ressiirn is tmusnntteil to the fetus iluring 

H. CI.OSK Hi:ssr.i.TiNR. 


L6on, J., and Terrari, R. A.; Our Abdominal Belt for the Second Stage of Labor, 
Bull. Soc. d’obst. et de gyiiec. 25; 417, llKK’i. 

The authors are of the opinion that their nbdoininnl belt decreases the dura- 
tion of labor not only among niultiparns but among i)rimipnras as well. It does 
this Avithout increase in the frequency of perineal laeernlion.s. The use of this 
belt reduces the necessity for the use of pituitrin during the second .stage of labor. 
It also reduces the frequency of Kristeller expression and the use of forceps. In 
the extraction of babies by the breech the belt prevents deflect iem of the head and 
dislocation of the arms. After symphysiotomy the belt permits spontaneou.s de- 
livery without the use of oxytoeies. 

.1. P. GnnKxiniA-. 

Bhrbardt, K., and Henss, B.: The Artificial Induction of Labor in Po.stmaturc 
Pregnancy, Med. Klin. 32; ITOO, lOSti. 

TI)e authors used castor oil, quinine, and pituitary cxtniet to induce labor in 
case.s of overtorm pregnancy and wore succes.«ful in SO per cent. !Mulliparti.s reacted 
more favorably than primiparas. In the primiparas wiicrc labor wa.s successfully 
induced, the duration of the labor was shorter than normal. The best results were 
obtained in women who bud gone one or two weeks past term. There was no apparent 
increase of forceps deliveries or uterine atony after artificial induction of labor. The 
authors point out tliat by these means it is easy to bring about expulsion of a dead 
babj' or a hydatidiform mole. 

,T. P. GUKF.XUll.t.. 


Eeiles, M.: Artificial Induction of Labor, Rev, fran^. do gyncc. ct d'obst. 31: 

335 , 193 ( 5 . 

The author employed the Stein method in 8G cases. The chief indication rvas 
premature rupture of the membranes which occurred in 77 cases, 'flic method 
proved successful in 71 cases or S2..5 per cent. In four of these cases two and in 
3 cases three attempts rvero made before success was accomplished. In G2 of tho 
71 successful cases, delivery was .spontaneous, q'he average duration of labor 
after induction rvas eight hours and forty-eight minutes for primiparas and four 
hour.s for multiparas. No child was lost because of the induction of labor, Tho 
total morbidity for the series was IS.G per cent. 

J. P. Greenhill. 


Movers, P.; Medical Induction of Labor, hlonatschr. f. Geburtsh. u Gynilk 104- 

184, 1937. 

Labor was induced medically in 213 women who wore at or boj-ond term. In 
40.7 per cent of the cases labor was terminated within twenty-four liours. Hoav- 
ever, if the cases of repeated induction are excluded, the incidence of success 
was only 35.1 per cent. The combination of quinine Avitli pituitary extract was 
more successful than quinine, calcium, and pituitary extract. However, quinine 
and calcium gave better results than quinine alone. Among the successful cases 
labor was terminated by operative means in 19.6 per cent. The author's method 
of inducing labor is a modification of Stein's procedure. 


J. P. GreenhiLl. 
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than ordinary medical induction of labor. The author advises the use of a rectal 
bag only as an aid in the induction of labor at term in cases of premature rupture 
of the membranes. 

J. P. Greenihut.. 

Purandare, N. A.: Anterior Shoulder as a Guide to the Engagement of the Head 
and the Progress of Labour, J. Indian M. A. 5: 457, 1936. 

The author points out that the greater the skill of abdominal examinations for 
recognizing different positions of the fetus in utero, the fewer vaginal examina- 
tions there need be with their attendant risk of introducing infection. 

The anterior shoulder serves as a valuable guide to the progress of labor. It 
is easily palpable; it can be readily marked on the abdominal wall; its descent 
can be followed, and as it approaches the midline and crosses it and goes over lo 
the other side, it indicates, especiall}' in occipitoposterior positions that internal 
rotation of the head is taking place. The height of the anterior shoulder from 
the top of the sjunphjmis pubis can be measured and from it the relation of the 
head to the pelvis judged. These heights are especially useful in cases being 
given a test of labor. Wlien the head is above tlie pelvic brim the shoulder is 
4% to 5 inches above the sj'mphysis; when in the brim 4 inches; in the mid-cavity 
3 inches; when at the outlet 2 inches; when at the pelvic floor V/j inches. These 
estimates were obtained from several hundred cases. 

In occipitoposterior positions the anterior shoulder gives valuable information 
during labor. When the shoulder approaches the midline, it is a favorable in- 
dication of a spontaneous outcome of labor. When, however, even after rupture 
of the membranes the shoulder remains in the pararectal line, it indicates tluit 
internal rotation of the head has not begun. 

F. L. Adair and S. A. Peari.. 

Levy-Solal, E., and Bureau, M.: Concerning the Period Known as “Physiologic 
Best’’ During Normal Delivery, Bull. Soc. d’obst. et de gynec. 25: 221, 1930. 

The authors believe that the so-called “physiologic rest’’ of labor pains after 
delivery is purely a theoretic conception. After the expulsion of the fetus there is 
usually a period during which the uterus is retracted and docs not evidence any 
contractions. However, the studies of the authors have shown that the uterine con- 
tractions commence within a few minutes after the expulsion of the biiby. llic.so 
contractions increase in duration and intensity and produce the pain which the pa- 
tient feels during the early puerperium. The ces.sation of contractions immediately 
after delivery constitutes an anomaly which prevents separation of the placenta. 
Hence, in the opinion of the authors, actual rest of the uterine muscle after the halii 
is born is not a physiologic but .a pathologic condition. Anesthetics usually increase 
this period of rest and occasionally produce bleeding from the uterus. On the eon- 
trarv, oxytocics increase the uterine contractions and hasten separation of the pla- 
centa. 

.1. P. GUEENBll-’- 

Miller, Douglas: Common Obstetrical Injuries and Their Sequelae, Brit. d- 
4, 1930. 

The author discusses injury to tlie pelvic floor, lo the anterior vaginal n»ll 
bv ovcr.^trctching, to the lateral cervical ligaments caused by the .application of 
forceps before the cervix is fully dilated; laceration of the cervix, especially in 
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tlic mciubnmes before tlio onset, of bibor oeeurred in i:’- per rent of ibc enses. It, 
\v!is more frequent in primipurus Hum in innilipurn!*, ninl in older women. Tlie ri.^K 
of infection wus greater after prinuirv rupture tlum in tbe ease.« wliere the nierti- 
braiics ruptured after labor pains bad started. Tbe e.urlier tlie ruj)ture tbe greater 
was the risk of infection. 

,T. P. GuKr-Viiii.t.. 

Wichmann, S. E.: Rupture of the Mcmbr.ancs Euring Labor, Acta obst. el gynec, 
Seandinav. 17: I.IS, 1037. 

M’ichmann studied large series of itrimiparas and secundipar.as :md found that 
jtreuiature es(’U]>e of lluid occurred with ecpuil freciueucy in priiuiparas and luultijuiras 
and in about ID or .12 per cent of wofiien between twenty and twenty-four yejirs 
of age. Tbe tendency increased somewbat with age. The slutrtened jte.riod of labor 
usually observed in these cases is due to the noiqniinful contractions which had 
occurred during tbe latent perltid. There was no increase in operative delivery, 
morbidity, mortality or prola])se of the cord in the ctises of jtrematurc ruj)turo, of 
the mcmhr.iues. Lubov seems to be sborlened by artifuuul rupture of the luoni- 
branos but routine rupture of the b;ig of waters to hasleii labor should be eon- 
demned. 

.T, p. GUKKNUU,!,. 

Essen-Mbller, E.; Has Premature Rupture of the Membranes Any Infittcncc on the 
Progress of Labor, Acta obst. et gynec. Seandinav. 16: 1, 103C. 

The author studied 1,000 cases of premature rupture of the membranes, and also 
300 case.s in which the membranes were ruptured nrtificinlly. He found that 
premature rupture of (he membranes occurred much more frequently in multiparas 
than in priiuiparas. In the cases whore the membranes rujitnrcd prematurely, 
labor both in the primiparas and in multijmras was shorter than in women with 
intact membranes. Infection did not occur more often in premature rupture than 
in ordinary labor. AYhere infection did arise it occurred much more frequently 
after operative interference than after spontaneous labor. Operations were jicr- 
formed much more frequently after premature rupture of the membranes than 
otherwise. However, this did not result in an increase of either maternal or fetal 
mortality. Prolapse of the cord did not occur more frequently after premature 
rupture of the membranes. 

When artificial rupture of the membranes was performed, more infectious re- 
sulted than after spontaneous rupture of the membranes. Likewise operative 
interference had to be resorted to more frequently'. Both the maternal and fetal 
mortality were higher after artificial rupture of the membranes than after ordinary 
labors or after spontaneous rupture of the membranes. The author concludes that 
the old apprehension concerning the danger of premature rupture of the menibrane.s 
is not founded on facts. However, when the membranes are ruptured artifieially 
serious complications may rc.sult for both, mother and child occasionally. Hence 
the author warns that the membranes should not be ruptured artificially except 
for definite indications. He condemns the routine rupture of the membranes 
simply to hasten or shorten labor. 

J. P. GnEENIIILL, 

Gunther, W.; Procteurysis (Rectal Tokokinesis) and Its Value as an Aid to 

Medical Oxytocics, Monatschr. f. Geburtsb. u. Gynilk. 106: 138, 1D37. 

Procteurysis was employed in a series of 360 cases where the membranes had 
ruptured. Giinther found that the best results were obtained when this procedure was 
combined with the use of quinine. He also found that procteurysis was no better 
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Peck, H. A.: Analgesia in Labor, NL Y. State J. M. 36: 705, 1936. 

Peck records his experience ■with the Gwathmey method in a consecutive series 
of 400 personally conducted cases. 

The degree of the patient’s discomfort rather than the degree of dilatation is 
preferred as an index of the analgesia necessary. The advantages of the method 
are: safety, availabilitj' for home or hospital use, practical lack of contraindications, 
economy, and ease of application. The cojnparativc rarity of maternal and fetal 
complications is stressed. Low forceps and epi.siotomies of election were done in a 
considerable percentage of cases as a conservative measure. 

There were no fetal deaths attributable to the method. 

J. P. Gkkkniiiw.. 


Prys-Jones, T. B.: Painless Labour, Brit. M. J. 2: 627, 1936. 

At a time Avhen the dangers and perils of childbirth arc being somewhat widely 
and unduly aired in the impular press, the author finds it opportune to report a case 
of completely painless labor in an eigliteen-ycar-old primipara, a domestic servant. 
The child was born within a period of ten minutes with a complete absence of 
labor pains, while the mother was at stool. The mother .showed no evidence of 
fatigue or shock. The blood loss was normal, although the placenta remained in 
the vagina some two hours. The infant, 7 pounds, survived despite its rescue 
from a primitive earth closet. 

F. L. AuAin AND S. A. Peakl. 


Items 


NATIONAL COMMITTEE ON MATERNAL HEALTH 

An Important Nutv Program for Research 

T he National Committee on Maternal Health, with headquarler.s in 
New York City, is engaged in formulating and effecting a program 
for the study of medical and social factors of human reproduction. 

The necessity for a reconsideration of the former aims and work of 
the Committee was recognized last fall. It had gi-adually become clear 
that the publication program had been practically completed. In other 
words, most of the available knoAvledge in the Committee’s field of 
activity had been compiled and given to the interested juiblic in the 
form of books on various aspects of the field of maternal health. Various 
specific research projects wei-e already under way. Future progre.ss 
appeared to lie, then, in investigation rather than in eomjiilalion, .since 
for the moment endeavors in the latter direction seemed to have reached 
a natural conclusion. 

The field for further re.seareh in .subjects occujiying the borderland 
between the medical sciences on one side and the social .seience.s on the 
other, remained wide open for further .study. No other organization has 
entered this region intensively. The biologist has advanced far into the 
field of infrahuman .‘;e.\ual physiology, but he has stopjied short nlj”'- 
boundary of human problems. The physician has limited himself to 
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primipunis; injury to thu roctul fascia witli its sultsociUfiil liornialiou utuI ]iro- 
(luction of a reolocelo; oon(j)lclc ]>crinea\ tears, most often incurred in delivery of 
a brcccli in a priinipara, t>r in tlie delivery of a face presentation. T lie avoidance 
of diflieult. labor by antenatal recopution of disproportion; careful doterininalion 
of tbe position of the bead before forceps are applied; conservatism in the use 
of forceps unless and until the bead is Ions' in tlie pelsus, luid tbe as’oidnnco of 
unnecessary overstretcliiuK of liie vupnal walls and subjacent, tissues by unduly 
witliholdintj assistance: tbe eva<’nution of tbe l)ladder ut re;tular intervals dnrintJ 
labor and ospeciully before foreejis are upjdicd; tliese are elementary obstetric 
jirinciplcs, the observance of wliicb may prevent much of the invalidism tbat fol- 
lows cbildbirtb. 

The simple operation of episiotomy is u special prophylactic, procedure and 
bi^'lily recommended. The care and sbill with which injuries arc repaired bears 
directly upon tbe prevention of subseipieut disability. 'I'lie practiee. of discbur{;int' 
patients on tbe oittlitb or ninth day after eonfmement is ^treatly to bo deplored. 
Host, massajic and exercise are useful to restore tone in oversl ret died muscles. 
A well-fitting corset and a ])essary may be valuable adjuncts posl])nrtnm. Tbe 
smallest si/o pessary tbat is ofTective should be used so as to interfere as little 
ns jmssiblc with involution of the vagina, and it should be replaced at froijnenl 
intervals by smaller si'/.es until involution is comjdelc. 

The development of genital prolapse is by no means always jireveutablo, how- 
ever. 

F. L. Ai).\tn .\Ni) S. A. Pk.ski,. 


Barr, Adam, and Tindal, Andrew; A New Machine for the Self-Administration 
of Gas-and-Oxygen Analgesia in Labour, Lancet 1: 1271, 1087. 

An apparatus for administering nitrons oxide and oxygen gas has lieen developed, 
intended for sclf-iise by tiic patient in tbe bite first and second .stage. It is claimed 
to be .safe, to deliver only a fixed proportion of gases, and to be economical, easily 
portable, and casilj- nianipulalcd, yet efiicient. 

One hundred consecutive cases treated with this apparatus arc reported, and in 
only 8 did it prove unsatisfactory. Chloroform was used in G patients wlio had 
forceps deliveries. Tlierc were no stillbirths or neonatal deaths. Cyanosis was not 
observed. 

H. Ci.osE Hkssketine. 


BanssUlion, E., and Bucher, P.; Local Anesthesia of the Petineum During Ob- 
stetrical Interventions, Rev. fran^.. d. gyncc. ct d’obst. 31; S.58, 1030. 

The authors make a plea for the more extended use of local infiltration of 
the perineum during labor cither alone or combined with a general anesthetic. 
This procedure may avoid the necessity for an cpi.siotomy. The authors report 
a series of 13 cases in which they employed infiltration anesthesia successfully. 

J. P. GUEEXmiiL. 


Petersen, E.: Obstetrical Sodium Evipan Anesthesia, Acta obst ct gynec 
Scandinav. 16; 261, 1936. 


Petersen analyzed the results obtained in 100 women who had been given sodium 
evipal as an anesthetic. In all the cases a satisfactory anesthesia was obtained. 

he author believes this form of anesthesia is superior to chloroform. No harm- 
ful effects were observed on mother or fetus. 


J. P. Gkeenhill, 
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3. Abortion, in particular certain aspects of its prevention; tlie social causes 
back of induced abortion, with especial attention to recidivism; the subsequent 
fertility of frequently aborted women; and the impact of abortion on the family. 
Abortion is an almost untouched problem in the social field, and j-et it is responsible 
for an important part of America’s notoriously high maternal mortality rate. 

4. SteriUzaiion, in particular the development of a practical standardization of 
medical and eugenic indications for the use of the general physician or surgeon. 

5. Marriage consultation, to be studied in a medically controlled center set up so 
that a better understanding of the problems of married life can be obtained, and 
the efficacy of certain forms of advice or therapy can be scientifically measured, as 
in other medical studies. 

The New York charter of the National Committee on ]\Iaternal Healtli 
is elastic enough to make proper any of the studies envisaged in the 
new program. However, certain modifications of organization and 
operation may be made in order to render tlie Committee’s work effec- 
tive. 

Howard C. Taylor, Jr., Secretary. 


The American OongTess on Obstetrics and Gynecology 

Preparations for holding The American Congress on Olistetries and 
Gynecology are proceeding, several meetings having been lield by liio 
members and directors of The American Committee on Maternal AVel- 
fare, Inc., to develop the arrangements for convening tlie Congress in 
Cleveland during the week of September 11, 1939. Cleveland was se- 
lected as offering an easily reached central point witli adequate hole) 
facilities and suitable meeting and exhibition space in the Convention 
Hall. 

Tlie Congress has been organized to include the interests of various 
groups of participants, such as medical educators, phj'sicians, nurses, 
public health workers, hospital administrators, and others interested in 
the problems of human reproduction. The morning sessions are allotted 
for the presentation of scientific and technical papers in each grouj); 
in the afternoons mixed groups Avill participate in general discussions, 
and the evening sessions will be for the public, probably with broadcasts. 

In addition there will be commercial and scientific exhibits developed 
to illustrate the work of various public and private agencies, and ol indi- 
viduals engaged in scientific activities pertaining to human reproduction. 
Those exhibits of a commercial character, as of instruments, books, ap- 
paratus, medicinal preparations, etc., will be of a high character aiuJ 
ethical in presentation. 

An executive office devoted to the management of the Congress has 
been opened at The Annex of The American College of Surgeons, C' 
Rush Street, Chicago, in charge of the General Chairman, where all in- 
quiries may be addressed. 

The directors of The American Committee of fraternal AVeltaro, Iiie.» 
nre the governing body for the Congre.ss, and are as follows: the Gi’’- 
George AY Kosmak, LeRoy A. Calkin.s, Robert L. DeNorniaiidic, Rohen 
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the more or less Iraclilional eoneepl and trcalmoni of disease, including 
infection, trainna, new growths, and definitely abnormal jisychologic. con- 
ditions; but. through the natural limitations of his time and technique, 
ho has given up the trail when it a]ipcarcd to lead liim into untamiliar 
sociolouie or biologic lields. The. sociologist, who until the ])resenl time 
has rarely shown much clinical instinct, has terminated his studies wliere 
the problem api)roached the field of medicine. h\u'thermoro, most previ- 
ous studies of sex biology have aiqdied to a single sex. lot tlio ma.ior 
portion of the population are aware of sex resimnse or traumata in 
relation to the other sex. It seems im])orlant, then, in these border-line 
fields to study phenomena of sex biology in relation to the ])artner, 
particularly in the married coui*le. Accordingly, there a])])cars to be 
a large area fo)' study lying between medical and biologic fields on the 
one hand and social fields on the other, for which no )-escarch grou]) is 
at present taking ])arlieular j’e.sponsibility. Tliis account.s for the new 
program of the National Committee on ITatcrnal Health. 

The Committee desires to e.stablish itself as an impartial student of 
the medical, social, and psychologic factors of Innnan i-e])roduclion. It 
has recognized the ])ossibility of being intlucnced by either one of two 
types of thought: the .sentimentality which in America attaches to a 
liberal or a radical point of view; or the determined conservatism wliich 
is active and effective in this field, especially as exem]dified by organized 
medical bodies. 

It is the strong feeling within the Committee that its work should 
be an unbiased and object ivc examination of the facts with commitment 
to no interested parties. This orientation is in accoi'd with the new 
criticism with which many of the asi>cets of sox study and reform are 
being considered. Such a policy may involve the re-examination of 
many of our previously accepted tenets, but it is only by such a ^oolicy 
that the National Committee on IMatenial Health believes it cjui exorcise 
the influence that will give its work importance. 

The Committee would endeavor to act in Iavo caj^acitics : 

1. As u council to coordinate and advise researcli in its .S))ec)al field. 

2. As an organization for actual Tcsearch in problcm.s of luiinan reproduction, 
essentiallj' those dealing with aspects of conception, by nieinbers or under the 
direction of nieinbers of the Committee. To this extent the Board of Directors has 
boon enlarged to include representatives of pertinent disciplines and techniques; 
gj-necologv, obstetrics, urology-, psychiatry, biology', and experts in the study of the 
family. 

In both of these capacities the study of problems outlined in a care- 
fully worked out plan is to be stressed, in which the lechniqnes of the 
specialties just enumerated will focus on the problems under attack. 
This program includes five main heads : 

1. sterility, with special emphasis on psychologic and eugenic aspect.s, as well as 
on attempts toward therapy. The former are not covered by the conventional routine 
clinical study, and constitute problems of steadily' increasing importance. 

^ 2. Contraception, including especially (a) a testing of methods; (b) a considera- 
tion of the physical, mental, and social effects within the family situation; and 
(e) possibly' an attempt to work out a regulation of contraceptive practice in the 

face of our falling birth rate and in the interests of good public health and social 
well-being. 
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Second All India Obstetric and Gynaecologic Congress 

The Congress will be held at Bombaj^ from April 13 to 16, 1938. A 
medical exiiibition is also arranged as part of the program. Siili.ieets 
selected for official discussions are: Toxemia of Pregnancy and Car- 
cinoma of Cervix. 

The Congress will be inaugurated b.y the Prime i\finister, the Govern- 
ment of Bombay and the medical exhibition will be declared open by 
the Minister of Health. Dr. B. D. Mnldierji of the Carmiehel College, 
Calcutta, has consented to preside. All obstetricians and gjmeeologisls 
are requested to attend tlie Congress. 

Further information can be obtained from the organizing secretary, 
Eaj Bhuvan, Sandhurst Road, Bombay 4. 


Books Received 


MANUAL OF OBSTETRICS. By Tlioinas Watts Eden, Past President of Royal 
Society of Medicine, etc., and Eardley Holland, Obstetric and Gjoiaecological Sur- 
geon, and Lecturer on Obstetrics and Gynaecology, London Hospital, etc. Eighth 
edition, 705 pages, with 12 plates and 398 illustrations in the text. J. & A. Churchill, 
Ltd. London, 1937. 

SYNOPSIS OF OBSTETRICS AND GYNAECOLOGY. By Aleck W. Bourne, 
Consulting Obstetric Surgeon, Queen Charlotte’s Hospital, London, etc. Seventh edi- 
tion, fully revised, with numerous diagrams, 452 pages. William Wood and Com- 
pany, Baltimore, 1937. 

VITAMINHAUSHALT IN DER. SCHWANGBRSCHAFT. Mit besonderer Bcr- 
uecksichtigung der Vitaminc A und C. Von Dr. med. Gerliard Gaehtgcn.s, Univer- 
sitaetsfrauenklinik zu Leipzig. Mit 21 Abbildungen, 161 Seiten. Verlag von Theo- 
dor SteinkoplT, Dresden, 1937. 

WUNDVERSORGUNG UND WUNDBEHANDLUNG. Von Profe.ssor Dr. H. v. 
Seomcn, (diirurgische Univorsitaets — Klinik Muenchen. (iG Seiten. Verlag von Fer- 
dinand Enke, Stuttgart, 1938, 
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D. l\rusRev, Kvercil, D. Plass, and Philip V. Williams. Tlio general 
chairman is Dr. Fi-ed D. Adair. Dr. Kiidolpli W. Holmes i.s Treasurer of 
the Congress and Dr. dames P. ^McCord is Secretary. The organization 
of the committees is not yet, completed but the following chairmen Imve 
])een .selected: Budget and Finance, Dr. Walter T. Dannreuther; Pro- 
gram, Dr. Frederick H. Falls; Arrangements, Dr. f]ose])li D. Baer; iitem- 
bership, Dr. Philip F. Williams; with Dr. Buford C. Hamilton as Sec- 
retary. 

The other committee chairmen and the personnel of the committees’ 
subcommittees repre.senting various interested groups, will be selected 
as rapidly as possible. 

The executive secretary has not. as yet been ap]minted. The oflicers of 
the Congre.ss are desirous of enlisting the cooperation of all interested 
groups and individuals, and arc glad to I'cceive inrpiiries and suggestions 
from various sources. 

The work of the Congre.ss is being handled by several committees, and 
further announcements of these will ai)pear in subsecpient issues of med- 
ical, nursing, and other .iournals. 


American Board of Obstetrics and Gynecology 

The oral, clinical, and pathological examinations for Group A and 
Group B applicants will be held in San Francisco, California, on ^londuy 
and Tuesday, June 13 and 14, 1938. 

An informal dinner for the Diplomates of this Board, their wives and 
others interested in the work of the Board, will be held at the Palace 
Hotel, San Francisco, on Wednesday evening, June 15, 1938, at seven 
o’clock. Dr. AVilliam D. Cutter, Secretary of the Council on Sledical 
Education and Hospitals of the American jMedieal Association, will 
addre.ss the groiip, and the successful candidates of the preceding two 
days’ examinations will be introduced in person. Tickets, at $2.25 each, 
may be obtained in advance fro7n Dr. Joseph L. Baer, 104 S. Michigan 
Avenue, Chicago, Illinois, or at the door. Keservations .should be made 
in advance if possible. 

Application for admission to the June, 1938, Group A examinations 
must he on file in the Secretary’s office before April 1, 1938. 

Application blanks and booklets of information may be obtained from 
Dr. Paul Titus, Secretary, 1015 Highland Building, Pittsburgh (6), 
Pennsylvania. 


British Congress of Obstetrics and Gynaecology 

The Eleventh British Congress of Obstetrics and Gynaecology will be 
held in Edinburgh on April 4, 5, and 6, 1939, under the presidency of 
irof. R. W. Johnstone, C.B.E. For further information, please com- 
municate with the senior local secretary, Dr. E. Chalmers Fahmv 7 
Chester Street, Edinburgh, 3. ’ 
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hormone would be of value. Thus far the tests reveal the blood level 
of the hormone to be at its peak in the last part of the cyele while the 
level of the hormone in the urine is highest in the middle of the cyele. 
Obviously these findings tend to confuse the problem. From experi- 
ments on the motility of the human uterine museulature in the presenee 
of the corpus luteum hormone and its reaction to pituitrin, on the vari- 
ous days of the cycle, Knaus (1929) concluded that, physiologic ovula- 
tion occurred fifteen days before the ensuing period in women with 
normal reproductive physiology. Unfortunately, his results are not 
substantiated by most of the other investigators. 

According to Papanicolaou (1933), studies on the changes in tlie 
vaginal epithelium reveal that in one-third of women near tlie time of 
ovulation vaginal smears show large and characteristic cells with a 
marked decrease or absence of leucoejdes and often an increase in the 
amount of mucus. At the time of ovulation there is a decrease in the 
mueus with an increase in the number of leueoeytes and a scaly type 
of eell, sometimes accompanied with red blood cells. Prom those ob- 
servations Papanicolaou believes that ovulation occurs frequently on tlie 
tweKth and thirteenth days. 

As a result of his examination of the endometrium in 898 cases, 
Schroeder (1928) concluded that ovulation occurred upon the fourteenth 
to sixteenth day of the cycle. This study, based upon mieroseopic exami- 
nation of the endometrium whieh was correlated with tlie men.strual data 
of patients who had a twenty-eight-day cycle, has been questioned by 
some; for in the first place the patients’ memories may have been un- 
reliable and second, the entire endometrium was not alwaj's available for 
study. 


Table I. Numbee of Days Intervening Between Mense.s 


subject 

OWN 

E.STI.MATE 

OF INTERVAL 

BAYS 

ACTUAL INTERVAL 

1 

2 

3 

4 

5 

1 

21-24 

2G 

24 

24 

27 

- 

o 

2S-.34 

28 

24 

27 

31 

32 

o 

•> 

28 

29 

25 

28 

28 

- 

4 

28 

30 

27 

28 

28 

- 

5 

38-4G 

50 

33 

31 

- 

- 

G 

26 

2G 

24 

2G 

no 

25 

7 

.30 

32 
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28 

30 



3] 

- 

9 

28 

2G 



2S 

27 

10 
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Pregnant 





11 


30 

2*^ 



- 

12 


29 

31 


27 



A .similar objection is raist.sl to the simjjlc biopsy method, since sec- 
tions taken in the same patient from difi'erent areas of the endometrium 
often iire.sent variable histologic pictures. Observations liased upon 
instances of isolated coitus followed by ])rognancy and cases of success- 
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BIO-ELECTIUU COJU^EEATES OF THE ^llENSTKUAE (JYIJI.E 

IN WOMENS 

H. S. Buim, Ph.E., and L. K. :Mu.sski.man, Nkw Havkn', Conn. 

(From (he Depiuiments of Neuro-Anntomt/ rnul Ohslclrics and Giinroolotiij, 

Talc School of ^fcdichu) 


THE I’KOBEEAl 

R ecently there have appeared two rcvie^Y.s of llie literalure deal- 
ing Avith the time of ovnlation in Avomen (Knans 1029, Ilarlman 
1936), Prom these it is CAndent that a Avidc A'aricty of tcchnicincs have 
been nsed in the analysis of this problem. Tlie methods employed have 
ranged all the Avay from a determination of the time of the greatest sex 
desire to the observation of the ovaries at laparotomy. Inasmuch as 
direct studias of the lu^man female have given suggestive but not con- 
clusive evidence, numerous observers have sought the ansAver iir studies 
of ovulation in infrahuman mammals. 

Of the various lines of approach, mucli has been made of the examina- 
tion of the corpus luteum at the time of operation. Tlie majority of 
gynecologists present evidence to shoAv that records of the age of the 
corpus luteum indicate that ovulation occurs between the fourteenth 
and sixteenth days of the menstrual cycle. Novak (1934:) and others are 
of the opinion that it is impossible to correctly estimate the age of the 
mature corpus luteum even from histologic examination. 

Since the development of the corpus luteum is believed to be due 
primarily to the hormone activity of the anterior lobe of tbe pituitary 
gla»d, it might be assumed that tests of the blood and urine for this 

‘Aided toy a grant from tlie Josiato Macy, Jr. Foundation. 

Note: The Editor accepts no responsibility lor tbe views and statements o£ 
authors as published in their ‘'Original Communications.” 
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THE TECHNIQUE 

The proeedvire employed was exactly like that described hy iis (1936). 
As nearly as possible, daily determinations were made on each individual 
with the exception of Sundaj^s, holidays, and vacations. The. index 
finger of each hand was placed in a beaker of physiologic salt solution 
which was in direct contact with the salt solution of the electrode cham- 
bers through glass tubing. Five successive determinations were made 
at each sitting, the fingers being removed from the salt solution between 
each reading. The values obtained were averaged for each day, and 
graphs prepared for each individual. Eesults strikingly similar to tho.se 
previously reported were found with certain highly interesting differ- 
ences. Attention .should be called to the fact that there is no direct 
explanation of the mechanism involved in the production of changing 
bio-electric potentials which seem to correlate with the menstrual cycle. 
Nevertheless, it must be borne in mind that the technique used was de- 
veloped in order to study more rigorously the possible presence of an 
electro-dynamic field in all living systems (Burr 1932; Burr and 
Northrop 1935; and Northrop and Burr 1937). A considerable number 
of studies attest the presence of such a field, and it seems not unlikely 
that some of the properties of this field of the organism correlate with 
such fundamental physiologic processes as the menstrual cycle. 

RESULTS 

Consideration of the data reveals that the determinations are made 
at the index fingers, a considerable distance from the major physiologic, 
activities as.soeiated with menstruation. The correlations which have 
been noted are astonishing, and no ready explanation is at liand for the 
obvious "action at a distance.” However, two possibilities may be con- 
sidei’cd. The i)re.sence of negative currents of injury has long been 
noted b}”" physiologists, and since the menstrual flow is associated with 
the breakdomi of tissue it might, therefore, be expected to show such 
currents. Yet the data demonstrate that the period of the menses i.s a 
period of low voltage difference between the two index fingers, i^lore- 
over, the peaks of potential difference to be seen in the intermenstnial 
period seem luu’elated to any extensive injury of the genital tract, al- 
though it cannot be denied that the rupture of the egg froin the follicle 
is as.soeiated with a minimum amount of injury. 

However, the ovulation studies of Burr, Hill and Allen (1935) show 
that the voltage rise between the .symphj'sis and the vagina in the rabbit 
develops parallel with the increase in size of the follicles, with a rapid 
return to the base line after the egg leaves the follicle. It is difficult 
to see, therefore, how negative ciu-rents of injury could c.xplain the 
phenomena, nor does any immediate explanation arise from the fact that 
the activity in the pelvis is reflected in the finger tips. If, however, it 
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M artificial inseminalion su^gCHt. that oYwlalioE <io.cvn-s most frcqoontly 
at llie middle of tlic menstrual cyele. 

Newell, Allen, Pratt and Bland (1930) recovered five unfertilized 
human ova from the Fallopian tubes at o])eration, and concluded that 
ovulation in these instances had oecuri'ed a day or two before the four- 
teenth day of the cycle. Attem]>ts to deduce the time of ovulation from 
a study of embryos and the dales of menstruation are thus far of little 
value and, because of the hu*lc of accurate information, unsatisfactory. 
It is clear that the weight of evidence suggests that ovulation in women 
oeeui's during the middle of the menstrual period, and similar inve.stiga- 
lions in monkeys seem to confirm this. 

From a study of ova recovercal at ln]-»arotomy. Corner and Allen 
(1929) concluded that ovulation took idace between the eleventh and 
fourteenth days of the cycle. By rectal pal))ation, Hartman deeidiul that 
ovulation takes place in the monkey on the average between the twelfth 
and thirteenth days, while the range is from nine to eighteen days. By 
the vaginal smear inethod, Davis and Hartman (1935) found that w'hilc 
the exact time of ovulation could not be determined, it never occurred 
in the late premenslruum but usually about the middle of the cycle. In 
analyzing 52 pregnancies which resulted following 420 copulations on 
various days of the cycle in monke.vs, Hartman (1936) found that 40 
occurred from coitus on the eleventh to the sixteenth days inclusive of 
the menstrual cycle. 

Inasmuch as Burr, Hill and Allen (1935) were able to show’ marked 
rises in potential difference associated w’ith ovulation in the rabbit, it 
was suggested that the rise in potential difference in the human female 
might, also be associated w’ith ovulation. 

Recently we (1936) observed marked variations in the bio-electric 
potential difference betw^cen the index fingers of the two hands in the 
human female wliich correlated with the evidence of the menstrual c.vcle. 
They reported that normally the right index finger was several hundreds 
of microvolts po.sitive with respect to the left. During the menstrual 
flow, however, this voltage difference decreased significantly and on occa- 
sions showed a positive potential in the left index finger. Iii addition, 
betw’een the fourteenth and seventeenth days preceding the onset of 
the subsequent menses, the right index finger showed an increase in posi- 
tive polarity amounting to several thousands of microvolts. For nine 
successive months, the electrical cycle repeated itself wdth a.stoni.shing 
accuracy. Similar records from a pregnant female showed an entire 
absence of such monthly cyclic phenomena. In order to extend these 
observations on a larger scale, finger to finger tests w’ere made on four- 
teen women for three successive months. Of these, one was in the period 
of normal menopause, one artificial menopause following a panhysterec- 
tomy with bilateral salpingo-oophorectomy, 8 were single, 3 married, 
and 1 married and pregnant. ’ 
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there was a ringworm infection treated by x-ray. In the case of the panhysterectomy, 
there are two elevations of voltage difference for which no correlate could bo 
determined. 

In. Pig. 2 are to be seen graphs of those individuals in which a marked rise 
in the potential differences was found in and around the middle of the menstrual 
period. In Patient 1, in four months, only one genuine peak was recorded but it 
will be noted that this patient was absent on corresponding days of each of the three 
other cycles. Patient 2 was difficult to classify in that during the second and third 



Fifr. 2. — Similiir grapli.s from indivkloals .showinpr marked rlse.s In potential In aod 

around the middle of the period. 

months peaks occurred right after the menses; whereas in the fourth month it oc- 
curred about the middle of the period. In Patient H peaks occurred in the middle of 
the cycle during the first and the last month but during the third jjcriod a peol' 
showed immediately following menstruation. Patient S showed two high peaks m 
the fir.st jieriod, none in the .second and no peaks in the third and fourth periods. 
Patient 12 was difficult to classify since there seemed to be little regularity. 

In Fig. e are gntphs from patients showing the greatest electrical differences n' 
the few days immediately following inon.struation. Patient T showed the greate.**! 
irregularity of any of those studied. A peak was ob.served at the end of the first 
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is assumed tlmt the living organism i)osscsscs an eleclrodynamic field, 
sucli profound pliysiologic I'hyiluns as arc associated with the menstrual 
cycle might he expected so to modify the entire field tliat evidences of 
local activity could he detected anywhere Ihrouglioiit that field. At pres- 
ent no experimentally demonstrated set of facts is available to explain 
the origin and propagation of these hio-clcctric potentials. A great deal 
of careful analytical work will he required hefore this question can he 
answered. The data collected are presented in graphic foi-m in Fig.s. 
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‘‘f extraneous factors suS? as abrasions and 'skin 


1 to 4. It will he seen at once that this pattern is a highly variable one, 
not always consistent with the same individual. 


The four graplis in Pig. 1 are from two males and two females. One of the 
females was in the menopause and the other Imd a panhystereetomy. The two males 
showed no cyclic phenomena whatever and in the second instance in particular the 
only marked voltage differences detected were those which were associated with 
minor abrasions, cuts, or hangnails on the fingers being tested. A similar irregularity 
IS to be seen m the individual with the normal menopause in whose left index finger 
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Fig. 4 shows the two patients with marked differences from any of the others. 
Patient 11 would seem to be completely anovulatory if the rise in voltage difference 
observed is to be correlated with ovulation. In any event, no significant voltage 
shifts were observed. Patient 10 is particularly interesting because of pregnancy. 
A comparison of this curve with tliat derived from another pregnancy (Burr and 
Musselman, 1936, Pig. 2) shows an astonisliing similarity. The three deviations from 
the baseline in both patients occurred at approximately the same time in pregnancy 
and the voltage shifts were in the same direction. Correlates for these deviations 
are entirely unknown. 

The above data can be examined from a somewhat different angle. 
In the group under observation. Patients 1, 2, 4, 7, 8, 9, 11, and 12 
were single. Patients 3, 5, and 6 were married and Patient 10 was 
married and pregnant. The graphs of the married women. Numbers 3 
and 6, show signs of greater bio-electric activity than was to he seen in 
any of the single women except Patient 7. If it should turn out that 
these peaks are genuinely associated with ovulation, tliese data suggest 
a possible correlation between coitus and ovulation. 


L_ 


. N^4 5.n,U 

N ® 1 0 Pregnant 


•a 




1 


.O lo. 20. 


40 . 30. 60. no, 00. 90. »00t 


Fig-. 4. — Two graphs, one from an apparently anovulatory subject and the other diirhifT 

the middle of pregnancy. 


It will he noted further that the graphs present suggestive evidence 
that certain subjects are completely anovulatoiy. For example, m 
Patient 4, the times of the peaks in the cycle are not always consistent. 
In contrast to the previous study .(Burr and hlusselman, 1936) where 
the peaks occurred with astonishing regularity in the middle of the 
period, the present data show that such regularity is not always present. 
The graph of Patient 1 is probable evidenee of a regular cjmle although 
lack of readings in the first, third, and fourth month at the proper ihne 
makes a definite decision impo.ssible. Patient 2 is interesting bocansc the 
.second and third months .show peaks immediately after the menstrual 
period, whereas the last month shows one approximately in the middle. 
Patient G shows two months with peaks in the middle and one with the 
peak immediately after the period. The graph of Patient 9, which is 
complicated by an injury to the left hand, shows peaks in the .secom 
and fourth months but none in the third which may have been a rc.suh 
of absence. (Ira})li I] in Fig. 3 shows a peak immedialel.v after the 
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inontli under obsei'vation, during tlic first third and last tiiird of the second and 
third months, and for the fourtli month the readings were complicated by injury 
to the index finger of the right hand. In the first Jiionth, Patient fi gave readings 
complicated by a 1 niumatized finger in the left liand but in the second and fourth 
months showed moderate peaks immediately after the menses with no irregularity in 
the third month, duo probably to failure in obtaining regular readings. Palicnl 31 


N®3 MarrUd i 
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N® 5 Married 




mIL laik Jkm k 

V N» 9 Single- ► 

i^a^AAM J 




o 
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FIs. 3 — Graph showins rises in potential difference chiefly durins tlic few 

following menstruation. t. * ^ 


days 


showed a marked rise immediately after menses in the first month but none in the 
second. Patient 3 showed such irregularity as to make classification difficult, as dur- 
ing the third month there was a marked rise at the middle of the period but with 
a polarity which was reversed with respect to the usual determinations. Patient 5 
shows a fairly stable baseline except for the middle of the second period when a 
marked voltage difference of reversed polarity was observed. 



DUEATION OF SECRETORY ACTIVITY IN THE GLANDS 
OP THE DECIDUA yERA==' 


Somers H. Sturgis, M.D., Boston, Mass. 

(From the Ovarian Dysfunction Clinic of the Massachusetts General Hospital) 

W HEN an ovarian cj'-st is discovered in pregnancy, tlie question of 
operation generally arises, and if on exploration tlie tumor is 
found to involve tlie corpus luteum, the surgeon must then weigh the 
consequences of its excision. It is known that the corpus luteum is 
essential for implantation, but it has not been definitely established 
how soon after conception this organ may invariably be dispensed 
with, in the human being, without interrupting the course of gestation. 
It was in dealing with this problem that the following study of secre- 
tory activity in the glands of the decidua vera was suggested. It was 
thought that the duration of the response of these glands to the luteal 
hormone might indicate the period during which progestin could be 
considered a physiologic necessity to the life of the fetus. 

The possibility of having to remove the corpus luteum occurs when- 
ever a tumor of the adnexa complicates pregnancy. This is not by 
any means a rarity. Prom admissions to the Sloane Hospital for 
Women in New York, Caverly^ has recorded the incidence of this com- 
plication in over 16,000 pregnancies to be 1 :500. He reported torsion, 
hemorrhage, or other acute conditions associated with the cj'^st itself 
in 25 per cent of this group and, therefore, advised operation in all cases. 

But when a pathologic tumor of the ovaiy is palpated early in gesta- 
tion, and when there are no symptoms referable to it, the decision to 
opei’ate may well depend on evidence indicating Avhen the corpus luteum 
could, if necessaiy, be safely excised without risking miscarriage or 
aboi’tion. Such evidence may be derived from three soui’ces: fii’sb 
from case reports of successful excision in the literature; second, by 
analogy from animal experiments, and third, from biologic tests foi 
the presence or absence of the luteal hormone at difference stages of 
pregnancy. 

In n, review of the literature ten ye.ir.s ago, A.^k-Upmark^ collected 50 cases of rc 
moval of the corpus luteum within the first two month.«, and of these patient.*-, 
per cent nii.'^carried. Asdell^ in 1928 reported 38 case.s, four of which iniscarric'^. 
In Caverly’fi scries of S3 cases of ovarian tumor excised during pregnancy, 
the specimens contained the corpus luteum; of these, only the carlie.st gc.stntion 

•Pro.*!enle<I at a mcetlnpr of the Amcrlc.an A.ssoclatlon of Obstetricians. 
and Abdominal Surjreon.s at the Ma.<?sachuBetls General Ilo.spltal, noston, am •> 
March 27. IDS 7. 
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period in the tirsl. month, a ranch lower peak at llic end of that same 
period and no peaks in the following period. 

Wliile it is ])ossible that ovulation mar* occur at any time, yet it is 
highlj’ probable that there are periods entirely without ovulation. 
Should it eventually develop that the marked bio-cleetric rises in the 
voltage ditTercncc between the two fingers were correlated Avitli the time 
of ovulation, the data here presented would indicate that the I'upturc 
of the follicle occurs most commonly either in the middle of the cycle 
or immediately after menstruation. There arc no unequivocal eases of 
peaks immediately preceding menstruation. Furthermore, the data 
seem to indicate that tlm cycle is by no means constant in the same 
individual. Studies are now being undertaken which combine other 
techniques for the determination of ovulation, and which extend over 
longer periods of time in tlie hope that more definite results may be ob- 
tained. 

Since the above data \vere collected Burr, ]Musselman, Barton and 
Kelly (Science 86: 312, 1937) have succeeded in obtaining a continuous 
graph of the changes in bio-electric potential associated with ovulation 
in a human being. With one electrode in the vagina and one on the 
symphysis the record shows a swing of the vaginal potential from a 
base line of -20 millivolts to -i-SO millivolts. About twelve hours later, 
this potential dilfcrcnce increased .suddenly, without warning, to about 
-i-100 millivolts, throwing the recording mechanism oft; scale. In fifteen 
minutes an abrupt drop to 70 millivolts occurred. This was followed 
fifteen minutes later by another drop to 30 millivolts. At laparotomy, 
fourteen hours later, the punctate hemorrhage of a ruptured follicle was 
observed and the corpus luteum excised. Microscopic examination shows 
a well marked corpus hemorrhagicum and a clearly defined corpus 
luteum. This observation gives weight to the bio-electric data described 
above, since it indicates that in a human being, as in the rabbit, ovulation 
is accompanied by voltage surges of considerable magnitude. 
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been cast oif. By the second Aveek after this bleeding started, the 
simple, tubular glands begin to show prolific mitotic activity in their 
columnar epithelial cells, and as a result they become greatly elon- 
gated, coiled, and twisted when seen in longitudinal section. The 
nuclei of these gland cells are tightly packed, long, narroAv, and deeply 
stained through the first, or jireovulatory half of a normal cycle. At 
about the fifteenth day, or soon after, ovulation occurs, and it is then 
that the elaboration of progestin brings about significant changes in 
the glands and epithelial cells,* mitotic growth ceases and secretion 
begins. The glands become “saAv-toothed,'' and are lined with swollen 
cells containing round, basal, cleai’-staining nuclei. Before menstrua- 
tion the epithelium is euboidal and secretory discharge distends the 
gland lumen. This modification into a secretory tissue is so clear-cut 
that there is generally little difficult}?- in demonstrating by these 


CLAnO CHANGES 
IN THE ENDOHIETRIAL. CYCLE 



4 : MENSES 

WEEKS AFTER MENSES, •> 


Pier. 1. 


changes the presence of an aetiA?ely functioning corpus luteum. B 
.should be noted that throughout tlie normal cycle the basal glands, 
that is, the glandular roots lying near the myometrium, take no part 
either in proliferatiA?e actiA'ity or secretory discharge; throughout the 
month they remain .static, inert. If the egg is not fertilized and mi- 
planted, then coincident Avith corpus luteum atrophy, the endometrnua 
again breaks doAvn in the next menstrual floAV. 

If, hoAvever, a fertile egg is implanted, the corpus does not involute 
but eontinucs to groAv and expand. The endometrial glands of carl} 
pregnancy reflect this continuation of progestin output by even more 
itiarked secretion than that seen during the preceding Iavo avcoIcs. 


To study the duration of tliis secretory activity, surgical specimens 
of 13 uteri Avere .selected Avith the object of observing .such activity at ap- 
proximately three-week interA'als through pregnancy. None of these 
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;it two months was intornipfcd. We liavo recently seen three, eases in this hospital;* 
in two, the operation was done eight, weehs after the last menses, and they hoth 
miscarried on the fifth and ninth day post operatively. The third pregnancy, one 
of ten weehs, was not disturbed by remov.al of a large lutein cyst. There arc nu- 
merous reports of isolated eases of tliis procedure scattered through the recent 
literature, but interpretation of this evidence is diflicult. It has been pointed out^ 
that most of the cases have been recorded simply because a viable baby was obtained 
in spite of unilateral or bilateral oophorccAoniy, yet it is probable, that a great many 
similar operations resulting in miscarriage never have appeared in print. Wany of 
the authors do not alw.nys explicitly state that a retained ovary was even visualized, 
and it is impossible to be certain that all luteal tissue has been removed in .>--uch 
reports. The factor of trauma incident to the operation varies widely in the hands 
of individual surgeons, yet may at times play a part, in subsequent miscarriage. 
Unfortunately, there has never been, and probably never wilt bo, a large series of 
consecutive cases of removal of the corpus Inteum in different stages of gestation, 
carefully controlled and reported in detail by one man; the reason is obvious. TIio 
case reports that are available merely sugge.*;! that after the second month the corpus 
luteum may often, but not alw.ays, be removed without interrupting pregnancy, 
whereas before the second month such an operation seems to resnlt in from 30 per 
cent to .'<.3 per cent of miscarriages. More definite conclusions arc hardly justified be- 
cause of the above considerations from the data in the literature alone. 

Animal experimentation hn.s demonstratecl a .specie.? variability in 
the dependence of successful gestation on the corpus luteum. Thus, 
the goat and opossum, squirrel, mouse, and bitch'* Avill almost in- 
variably miscarry after double ovariectomy at any stage of pregnancy. 
The rabbit ivill ahvays miscarry if operated upon within eight days of 
mating, and generally at any subsequent time before term.''- ** The 
guinea pig, however, will generally carry through such a procedure 
without interruption, if it is done more than two da 3 ^s after concep- 
tion." But the results of these investigations cannot reasonably be 
applied to the same problem in the human species. 

From biologic tests for the presence of progestin through pregnancy 
one might hope to show the duration of the physiologic activity of the 
corpus. Unfortunately, the hormone seems to be in such low concen- 
tration in the circulation that it has thus far not been recovered in 
blood or urine. Such a possible test would be further complicated by 
the demonstrated presence of progestin in placentae during the latter 
months of pregnancy.®’ ® The assay for this hormone in human ovaries 
removed at different intervals after conception has not been done. 
There remains as a possible test of the life of the luteal body, a study 
of the duration of the characteristic response to this stimulus of the 
endometrial glands in the decidua vera. 

The typical features of endometrial response to progestin are seen 
in the latter half of a normal menstrual cycle (see Fig. 1). In the 
preceding menstrual flow, the upper two-thirds of the mucous mem- 
brane l ining the uterine cavity is shown, dia grammatically, to have 

‘Brief protocols are included at end of paper. 
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Pig. 2, from a six weeks pregnant uterus^ shows a gland from the basal layer, 
embedded in muscle tissue. The nuclei are long, narrow, deep-staining, in high 
columnar epithelial cells. Although glands in the upper layers of the decidua show 



PiK- L — Eighteen weeks' pregnancy ; a decidual gland from the basal layer .sliowiiiK 
evidence of active secretion. (Case S-.'JG-tOS.) 



Fig. ."i. — Twenty-three weeks' pregnancy: a decidual gland from spong.v h > - ■ 
Tlic colls lining thi.s gland are losing tlieir epithelial characteristics. The luinon 
tains nia.s.sc.s of cellular debri.s. (Ca.se P-35-909.) 

active .“ccrction at thi.s stage, there i.s lierc seen no evidence of any activity in the 
basali.s glands. 

A gland from the middle or .sj»ongy haver of a ten week.s decidua i.s seen jn 
I'ig. J. The epithelial celi.s are cuboidnl and contain round clear nuclei. The luniinn 
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specimens had been removed for local pathology that could have in- 
fluenced the histologic appearance of the glands in the decidua. Speci- 
mens from both decidua vera and the decidua basalis were in most 



Fig. 2. — Six ■weeks’ pregnancy; a decidual gland from basal layer showing neither 
proliferative nor secretory activity. Except wimro stated, tliesc p1iotograpli.s ai'c all 
from decidua vera. (Ca.se 8-30-753.) 



Its"” 


cases available. Photograplis were made from some of these sections to 
demonstrate the progressive changes occurring in the glands during 
pregnancy. ^ 
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tlie clear, swollen cells with round nuclei are seen bulging into the lumen. It is of 
interest that the modification of the inactive basal glands shown in Mg. 2 into the 
functioning stnictures seen in Fig. 4 takes place without any demonstrable inter- 
vening phase of mitotic proliferation. 

A gland from the spongj*^ layer at twenty-tlu'ee weeks is reproduced in Fig. 5. 
Here the gland lining is gradually losing its epithelial characteristics. These colls 
are thinning out, in places they are entirely missing, leaving the decidual stroma 
denuded. The large sinusoidal spaces that were once gland luniina are filled with 
debris, partly from infiltrating blood elements and partly from the degenerating 
epithelial margins. 

At thirty-two weeks, this process of degeneration has progressed still further. In 
the upper decidual layers, the irregular spaces have almost the appearance of thin- 
walled lymphatic sinuses lined in places with endothelial-like cells (Fig. C). It is 
only by tracing the glands from early pregnancy that one can confidently recognize 


ACTIVE SECRETION IN 
ENDOMETRfAE GLANDS DURING PREGNANCY 



Fie. 8. 


them as the origin.s of the spaces .seen at eight months. In tlie basal layer (Fig. i)t 
at the same time, there is found no evidence of active function, and the cells lining 
the gland are apparently being east off into the lumen. 

The duration and extent of active secretion in the decidua vera as demonstrated 
in Figs. 2 to 7 is summarized in Fig. S. At eight weeks there is found the greatest 
extent of activity in the upper layers of the decidua, though the basal glands have not 
undergone any changes. Beginning nearest the surface and gradually extending 
downward, there is a loss of glandular secretion shortlj" after the second month, and 
a coincident degeneration of the glands into large sinusoidal spaces. At the same 
time, there takes place a progressive functional involvement of the basalis layer. 
At the fifth month, onh’ the gland structures near the rayoraclrium show any activity, 
and by the seventh month all evidence of secretion is lost. It will bo noted that fhe 
glands of the upper superficial layer, those nearest the surface and therefore, perhaps, 
most important in any function concerning a newly-implanted embryo, lose their 
activilv about two months from the prex-ioiis menses. It is also seen that the basal 
glands generally exhibit no significant activity except from about the twelfth to the 
twenty-fourth week of pregnancy. 
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niargiu is indistinct and frayed. Tliis section wa.s from the implantation site, and 
the gland lumina are markedly swollen with secretion, possibly dao to obstruc.tion 
o£ the gland months by the growing fropholdust above. It may bo this distention 



Fig:. G. — ^Thirty-two weeks’ prefmancy : a decidual pland from spongj' layer which 
has degrenerated into a iarge irregailar .sinu.soidnl .space containing blood cells and 
epithelial debris, (Case S-34-135.) 



Fig. 7.— Thirty-two weeks’ pregnancy; a decidual gland from basal layer showing 
degenerative changes. (Case S-34-135.) 


that causes the lining epithelium to appear so flattened, but the cytology is definitely 
that of active secretion. 

In Pig. 4, a gland from the basal layer, resting on muscle bundles, is again shown, 
from an eighteen weeks’ pregnancy. At this stage these glands are secreting actively; 
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standing of the risks of removing the corpus luteum in early gesta- 
tion. The cliaracteristic response of decidual glands to progestin is 
the oiity available test, at present, for this hormone. The duration 
of this response was studied in specimens of uteri removed at approxi- 
mately three-week intervals through pregnancy. 

CONCLUSIONS 

1. The nature of the seeretoi-y response seen in the decidual glands 
suggests that the duration of this activity cannot lead to positive con- 
clusions concerning the length of functional life of the corpus luteum 
of pregnancy. 

2. The maximum involvement of decidual glands in active secretion 
is found at about the eighth week in the most superficial zones of the 
decidua vera. This would appear to lend a certain amount of support 
to conclusions from evidence in the literature, that the corpus luteum 
cannot be excised within eight weeks from the last menses, without 
seriously jeopardizing the successful course of gestation. 

PROTOCOLS 

M. G. H. (Case 14390), married, aged 29 years, para iii, housewife, last menses 
Apr. 28, 1930. She was first seen June 21, 1930, complaining of steady low abdominal 
pain two weeks. She showed large rctroverted uterus, and cyst in the right ovary. 
Operation June 22, 1930. A two months ' pregnant uterus was left untouched. Largo 
cyst right ovary necessitating removal of whole organ. Corpus luteum in cyst wall. 
Left ovary small, scarred, no corpora lutea. Patholoffic iteport: Lutein cyst. Fol- 
lowing operation very slight amount of staining with mild cramps and clots .Tune 25, 
1930. This continued with passage of decidua and clots until July 1, 1930, when 
miscarriage apparently was completed, and from then on convalescence was un- 
eventful. 

P. H. (Case 31038), married, aged 29 years, housewife, one child, one miscarriage. 
Last menses Oct. 14, 1930. Seen Dec. 9, 1930, complaining of vague abdominal dis- 
comfort. Had had .flight staining off and on for three weeks. Uterus definitely 
enlarged, cy.st in right vault size of orange. Operation Dec. 10, 1930; two to three 
months pregnant uterus left untouched. Large cystic right ovary. Fluid aspirated 
and cyst wall resected. Left ovary inactive with neither follicles nor corpora lutea. 
Pathologic Peport : Lutein cyst. In spite of 4 rabbit units of proluton on December 
11 and December 12, patient bled freely with cramps on December 15; abortion 
then considered inevitable and curettage done Dec. 15, 1930, with uneventful con- 
valescence. 

B. M. (Case 10S93), single, aged 21 yoar.s, student, examined .Tan. .9, 1935, found 
to have uterus size of two and a Iialf to three months' pregnancy. Right adrie.va 
normal; left, definite mass 2 inches to 3 inches in diameter. History of introduction 
of blunt instrument two weeks before followed by .slight bleeding for a few days4 
Exact date of last menses not known. .Tan. 11, 1935, operation, normal pregnancy 
of at least two and a half months, uterus left, untouched. I>eft ovary showed 
bilocular cy.st size of a lemon ; right ovary showed many follicles and old scars, 
no corpora lutea. Left ovariectomy performed. Pathologic Peport ; Follicle and 
lutein ev.-^ts. Course; normal jiostojicrative recovery, but three weeks after leaving 
hospit-nl* and five weeks po-fo[»eratively, patient reported that she miscarried. 
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DISCUSSION 

Tile progressive nature of ilie glaiKlnlar involvenienj deinoiislratecl 
in this study is difficult to explain on the basis of variations in lior- 
mone stiimilns alone. The eharacter of the response in tiic dceidnnl 
glands suggests that duration of secretion does not accurately reflect 
the length of life of the corpus luteum of pregnancy. The degenera- 
tion of these glands, appearing in those that react, first and passing 
down to those influenced la.st, implies that their secretory function is 
limited perhaps by some factor intrinsic to the glands themselves 
rather than by a decrease in the .stimulating mechanism. Thus, Hisaw’® 
has described as an e.xliaustion phenomenon the involution of secretory 
glands in a castrate Macacus rheaua after twenty-four days of constant 
progestin administration. It is possible that the duration of secretion 
in the decidua vera is terminated by a similar “exhaustion” of the 
glands. Since progestin has been recovered from placentae at term 
where it is presumably available as a .source of stimulus, the “exhaus- 
tion” hj-i^othesis would explain the lack of any apparent secretion in 
the decidua at that time. 

The secretoiy changes here studied are histologically similar to tho.se 
re.siilting from response to progestin alone in an cstrin-primed endo- 
metrium.^** There is scant evidence that these changes can ever be main- 
tained for weeks by progestin and estrin alone, from a “pei’sistent 
luteoina,” except in gestation. Since it is normally only in pregnancy 
that the pregnancy urine hormone (anterior i)ituitary-like hormone) 
is available to the organism, it is possible that this stimulus plays a 
part in the secretory response of the glands. It may be significant 
that recent quantitative assays for the pregnancy urine hormone^^ 
have shown a peak at the eighth week, with a gradual decrease to a 
considerably lower plateau thereafter. Although the addition of 
pregnancy urine hormone perhaps makes possible a longer glandular 
response than that which could be obtained without it, yet the de- 
crease of pregnancy urine hormone after the eighth week does not 
necessarily explain the progressive quality of the glandular response 
described in this study. 

SUMMARY 

When pregnancy is complicated by an ovarian tumor, operative re- 
moval of the tumor may involve the corpus luteum. Evidence from the 
literature suggests that excision of the corpus luteum results in from 
10 per cent to 33 per cent of miscarriages if done within the first two 
months. This evidence, however, is neither statistically accurate nor 
reliable. If a satisfactory test for the presence of the luteal hormone 
could be devised, it might be possible to determine the length of func- 
tional life of the corpus luteum. This would lead to a better under- 
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preparation of the lij'pophysis propliylactically, in two series, and no oxytocic in the 
third, concluded that the routine prophjdactic injection offered no real advantage 
in the majority of cases. Tlie more recent studies of Scott (1925) and Jess (192G) 
concerned pituitary and nonpituitary series and were distinctly in favor of prophylac- 
tic administration. 

Today it is an accepted fact that posterior pituitary extract reduces the post- 
partum blood loss, but the question is whether the early prophylactic administration 
is more advantageous than administration immediately following labor, and even 
wliether it is not actually detrimental. A careful search of the literature has not 
revealed a single comparative study on the point in question. This is indeed sur- 
prising in view of the lack of agreement from authoritative sources. DeLee recom- 
mends it following the birth of the baby ‘'where ideal maternity conditions are 
available.” Davis and others believe that the third stage is shortened and hemor- 
rhage decreased by early administration but state that ‘ ‘ the use of posterior pituitary 
extract should be confined to Hospital practice, wliere complications of the third 
stage can be more safely managed than in the liome. ” The late J. W. Williams al- 
ways believed that “the excessive contraction as occasionally induced by solutions 
of pituitary is potentially productive of real pathologic changes.” Calkins definitely 
states that it should bo given “immediately after the delivery of the placenta, never 
before, because the constant (physiologic) contraction is necessarj’- during the 
separation phase of the third stage.-” Timer believes the early administration of 
pituitrin “plays an important part in lessening the blood loss” and believes that 
the objection on the basis of hour-glass contraction is theoretical, “as this condition 
has not occurred with any greater frequency in a similar group of patients whore 
no pituitrin was used after the first stage of labor. ’ ’ 

I am herewith reporting the re.snlts of a comparative evaluation of 
a solution of the pituitary given at the onset and after the completion 
of the third stage of labor. 

THE PRESENT STUDY 

Over a period of thirteen montlns, we have administered 1 c.c. of a 
physiologically tested and standai'dized solution of the hypophysis con- 
taining 10 international units routinely by hypodermic injectioji, to 
1,100 consecutive full-term and premature vaginal deliveries at the 
onset of the third stage of labor,- we compared the results with a sinn- 
lar series in -which the patients received the same medication imme- 
diately following the completion of labor. The oxytocic fraction 
(pitocin) was substituted in cases presenting a contraindication to the 
use of a solution of the whole po.sterior lobe, and solutions of ergot 
wei’c used as indicated to eontrol hemoridiage. 

From Jan. 11, 1936, to Feb. 12, 1937, 2,340 women were delivered in 
the Lewis Memorial Maternity IJo.spital. Four maternal deaths oc- 
curred, hence the uncorrected mortality was 0.17 per cent. Expeessed 
in terms of live births this was 0.177 per cent or 1.77 per tliousand. 
For i-easons .stated further on, only one deatli is included in this .series 
and that was the result of a postpartum hemorrhage. The uneorrected 
infantile mortality was 3 per cent. 
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Thin kUhIv wns niiulc possible by tljc KCHcroiis iiclp anti pympiiUicUc foopcfjitlon 
of Drs. Arlliur Hortifr and HukIi Nuckols who piaced inatoHnl from the Patlio!o«' 
Etiboratory of the Boston Eylnp-in Hospital at the autlior s disposal. 
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A COJilPARATlVE STUDY OF POSTERIOR PITUITARY EXTRACT 
ADMINISTERED AT THE ONSET OF AND AFTER TUB 
COilPLF/JTON OF THE THIRD STAGE OP LABOR 


F. Freoerick Fortin, A.B., M.D., Chicaco, Ti.e, 

(From the Lewis Memorial Maternity Hospital) 

T he Jietivc principle of the posterior lobe of the hyi)o])hysi.s cerebi'i, 
commonly called pituitrin, was introduced into the jiractice of ob- 
stetrics in 1909 by Blair-Bell. This innovation failed to attract much 
attention at fir.st, but was generally adopted in 1911 following tlie 
studies and recommendation of Hofbauer. In the volnminons literature 
wliicli followed liere and abroad, we find occasional references to the 
advantages of using this oxytocic at the onset of the third stage of 
labor. This so-called prophylactic administration was cautiously intro- 
duced in anticipated postpartum hemorrhages, e.g., in hydramnios, 
following the delivery of twins or excessive babies, etc. As early as 
1913, we read that Teufel and Riibsamen, independently and in the 
same year, administered this new oxytoxie as the baby’s head was 
being delivered. The latter reported a reduction to one-tliird or one- 
fourth of the average blood loss. 

Fellenberg, in 1914, t)rouglit the subject of prophyhictic injection of tlie infundibu- 
lar extract to the attention of the Gynecological Congro.ss in Berne, and seven years 
later having used it routinely in this manner reported favorable results and ad- 
vocated its prophylactic administration. In the same year (1921), Ryder admin- 
istered the drug to 100 patients following the completion of the second stage of 
labor, and compared the results with an equal number of patients who did not re- 
ceive an oxytocic. Tlie conclusion reached was that this early administration "ap- 
peared to be safe and valuable in minimizing the blood loss." The following year 
Broadhead and Langrock corroborated the results in a similar series. Several other 
studies of the same nature appeared in the literature during the ensuing years. A dis- 
senting voice was, however, heard during this wave of enthusiasm. . Reist and Guggen- 
heim, in 1923, after comparing three series each of 100 cases and using a different 
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involved, a difference in teelinique of management of the third stage, 
the training and experience of the attending personnel, the type of 
patient, and what is perhaps most important of all, a difference in tlie 
method of measuring the blood loss. More uniform results would un- 
questionably be reported were a uniform method of measuring adopted. 
This, I believe, is Avell brought out in the present report. 

The technique of measuring the postpartum blood loss in this study 
was developed in the Lewis Memorial Maternity Hospital and is based 
on the principle proposed by Pastore, whereby the blood is collected 



Fij?. 1. — Tlie .'Sterile chrome platcC pan and troiiKh directs the blood 1 ,,^ 

waixl. TIic praduated glass collector Is moved in or out of range of the flow hy p/‘- f ^ 
the left knee against tlie projecting bar. 


and the amount read at a moment’s notice throughout the third stage 
of labor, including when necessary the blood lost just prior to delivci' 
from a laceration or episiotomy, and excluding nonsanguincous flow.s 
such as amniotic fluid, urine, or antiseptic solutions. The ajiparatiis 
has been greatly simplified without impairing its accuracy. Wlicreas 
Pastore deflected the flow of amniotic fluid by a movable trough at- 
tached to the collecting pan, we eliminate that by moving the gradu- 
ated glass collector out of range of the flow. The deflect ion is effectcf 
at a moment’s notice by knee action and a reading is possible at an,' 
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Subtracting 27 patients delivered by cesarean section (an inci- 
dence of 1.1 per cent), and 28 whose babies ^Yeiglled less tlian 3,500 gin. 
or measured less than 35 cm. in length, there were 2,285 full-term and 
preinatiirc vaginal deliveries. Eighty-five oi. these ca.scs u cie not in- 
cluded in the study, because the blood loss was not measured or was 
inaccurately measured. In the nonmeasured or estimated group, there 
arc included all patients delivered on the “.septic floor” on which there 
was no eipiipment to measure blood, and the occasional precipitate de- 
liveries. Inaccurate measurements resulted when unruly patients were 
delivered, or the attendant did Jiot eliminate amniotic fluid, etc., or failed 
to collect all the blood. In this group the blood loss was sufficient in 
7 cases to be classified as a postpartum hemorrhage, and the placenta was 
removed manually in 3 cases. 

Thus 2,200 full-term and premature vaginal deliveries constituting 
96 per cent of all deliveries in this class, over a period of thirteen 
months, offered material for analytical study. All patients w’cre de- 
livered by the resident staff and the obstetrician-in-chief. All but the 
more difficult operative cases w'crc attended by young men (Junior 
residents) who were starting to learn the principles of obstetrics. Two 
different groups cooperated in the study, and in order to make the 
comparisoji more valid, each gi-oiip delivered approximately one-half 
the total number of patients in each scries. It has been our custom 
to use as little analgesia as possible. In some cases morphine and a 
derivative of barbituric acid were given during the first stage, and all 
patients were delivered under ether, ethylene, or chloroform anesthesia. 

The technique of management of the third stage as advocated by 
Calkins was adopted in toio. To quote: “Immediately after delivery 
of the baby, the hand is placed on the abdomen; the uterus is held 
very gently wdth the fingers behind and the thumb in front, and with 
no attempt to massage the organ unle.ss it shows signs of relaxation 
and flaccidity. As soon as it changes from a discoid to a globular 
.shape, and a trickle of blood appears from the vagina, the organ is 
vigorously massaged until it becomes firmly contracted and then, by 
squeezing and gentle downward pressure an attempt is made to express 
the placenta. Should the placenta not come out readily, no further 
attempt is made to express it, and no further massage is instituted 
mitil some sign of enlargement or flaccidity appears or there is an 
increase in bleeding from the vagina. Immediately after delivery of 
the placenta the uterus is again massaged to obtain firm contraction, 
and the hand is kept constantly in contact with the uterus for a period 
of one hour or until such time as the attendant assures himself that 
there will be no further tendency toward relaxation or flaccidity.” 

There is a wide difference in reports on postpartum blood loss from 
various representative clinics. A number of factors are undoubtedly 



766 


AMERICAN JOURNAL OP OBSTETRICS AND GYNECOLOGY 


If we arrange tlie total blood losses in groups of 100, starting at 
zero or at 50 e.c., and compare the group incidence, there is a strildng 
similarity of distribution as seen in Figs. 2 and 3. Tlie difference in 
tlie general average is negligible; it was 5 c.e. less in the series re- 
ceiving the oxytocic proplijdactieally. The averages were 270 c.c. and 
275 c.e. 


The previous comparative studies involving prophylactic pituitary 
and nonpituitary series have shown a considerably greater advantage 
of the former. As before mentioned Rubsamen reduced the average 
loss from 300 c.e. to between 75 and 100 c.e., a reduction of 66 to 75 
per cent of the average blood loss. Ryder using Williams' technique 
of measuring the blood loss, in a series of 200 eases demonstrated a 
reduction of 2% ounces (70 c.e.), the avei-ages being 5.9 ounces (177 
e.c.) and 8.2 ounces (247 e.c.), a reduction of 30 per cent on the aver- 
age. This study was corroborated by that of Broadhead and Lang- 
roek. Reist and Guggenheim denied the advantages heretofore dem- 
onstrated, claiming that in general the blood loss was unaffected by 
the prophylactic injection of pituitary. However, they maintained 
that it did lessen the blood loss in eases of atonia uteri, especially 
when associated with deep anesthesia and in repeated postpartum 
hemorrhages, in which cases only did they believe it was indicated. 
Scott's figures showed a reduction of 20 per cent of the average losss, 
a saving of 44.8 e.c., the average being 198.7 and 243.5. Using 
pituitrin prophylactieallj^ and intravenously Jess reported a saving of 
nearly one-half the aA^erage blood loss in normal and operative cases: 
his figures Avere 398.2 reduced to 187.8 c.c. and 655 reduced to 342 c.c., 
respecth’^ely. 

In comparing our results with tho.se already reported, the importance 
of a uniform method of measuring the postpaidum blood loss is evident. 
Pa.store reported an average blood loss of 244.3 c.c. in a series of 5g1 
cases, as compared Avith our 275 c.c. In 70 per cent of his patients the 
blood loss AAms less than 300 c.c. as compared Avith 69.8 per cent in our 
series. In a later study he reported an aAmrage loss in 1,870 deliAX’nes 
of 271.3 c.c. Tlie average ‘loss reported in the literature ranges from 
179 c.c. (Calkins) to 500 e.c. (DeLee, Ahfeld, Sellheim). Tarnicr’s 
aA'crage of 600 c.e. is perhaps the highest on record. In Williams' clinic 


the average in 1,000 .spontaneous deliA’cries Avas 343 c.c., and Plass using 
the .same technique in a series of priA-alc cases reduced it to 317. The 
reduction is attributed to management by the experienced obstetrician 


in contrast to the young apprentice. 

Calkins aa'Iio is strongly in faAmr of administering pituitaiy solution 
only after the placenta has been delh'ered, reported an aA'cragc blood 
loss of 222 c.e. and later with an improA’od technique in the management 
of the third stage (avIiicIi avo liaA'C adopted) reduced if to 179 c.c. Avifh 
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time. Fig. 1 sliow.s one of Ihrce .such blood measuring set-ups used 
in this study. In delivering each patient special attention was paid 
to (1) accurate measurements of postpartum blood loss, and (2) cor- 
rect timing of the duration of the third stage of labor. Manual re- 
moval of the placenta was resorted to for strict indications only. 



TO 39 100-199 Z00-Z33 300-399 ■ 400 -^ 4-99 500-399 600-699 

Fig. 2. — Blood lo.«.s In 100 c.c. groups. 


I PITUITARY GIVEN IN 3rd STAGE 

[]] PITUITARYGIVEN AFTEE3rd STAGE 
S50CC. AND ABOVE 



□ 2-5 


TO 49 


50-149 150-249 250-349 350-449 450-549 550-649 650-749 750-349 

Fig. 3. — Blood loss in 100 c.c. groups. 


COMPARATIVE RESULTS 

The postpartum blood losses here reported are total losses for the 
period during which the patients remained on the delivery table, a 
minimum of one hour. The clots expressed during or at the end of 
that period are included. As a result, a considerable number of total 
losses were increased in amount. 
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favorably with that of Pastore (6.4 per cent and 7.11 per cent in a 
later report), and of Peckham and Knder (6.14 per cent). It is one- 
half that of Williams (13 per cent), less than that of Plass, and about 
twice as great as that of Calkins (2.5 per cent) and Timer (3.4 per 
cent). 


Table III. Hemorrhages Grouped as to Causes 



ATONY 

MISMANAGE- 

MENT 

VAKTOUS 

HOURGLASS 

CONTRACTIONS 

CASES 

PER 

CENT 

CASES 

i 

PER 

CENT 

CASES 

PER 

CENT 

Pituitary before 
Pituitary after 

35 

33 

50.7 

50.0 

24 

23 i 

34.7 

34.8 

9 

9 

13.0 

13.8 

1 

1 


The results of an analysis of causative factors in Table III, show 
that the prophjdaetie administration of pituitary does not influence 
postpartum hemorrhages from an etiologie standpoint. The group 
termed atony includes cases of h 3 '^dramnios, twin births, excessive 
sized babies, atonj’- due to deep anesthesia or prolonged labor, as well 
as the primarilj’- inactive uterus. If the prophjdactic administration of 
pituitaiy extract has anj' value in reducing postpartum blood loss, it 
should certainlj’’ be evident in this group. Comparing the average 
blood loss in each series -we find that the earlier administration reduces 
the hemorrhage from 1,060 to 885 c.c., a saving of 175 c.c., or 16.5 
per cent. 

The mismanagement group, refeiwed to in Table III, includes cases 
having a major portion of the bleeding wdth expulsion of the placenta 
and those in which the placenta -was prolapsed into the hollow of the 
sacrum. Cervical lacerations, deep vaginal tears, ruptured varicosi- 
ties, retained cotjdedons, and mj’-omata uteri are grouped under “vari- 
ous. ’ ’ 

Impressed bv reports of Moir, Dale, Davis, Adair and other.s, we 
used ergonovine to control hemorrhages, giving 0.25 mg. intravenousl.v. 
We have not "witnessed anj' untoAvard reactions attributable to this 
drug. The prompt and lasting uterine response Avith resulting control 
of the hemorrhage has indeed been mo.st gratifying. It Avas used in 
approximateh' one-half of eacli series, and folloAving its introduction 
uterine tamponade AA’as found nece.s.saiy in onlj” 0.23 per cent of cases 
as compared Avith 1.1 per cent before its introduction. The incidence 
of packing Avas therefore reduced 79 per cent. 

The drug, hoAvcA'er, Avas administered, but to no aA'ail, in the fafal 
postpartum hemorrhage occurring during this study. A summary of 
tlie sequence of events in this case Avill noAV be presented. 

M. tv., !i .':;!-ycar-ol(l p-nra iv, gnivida vi, Ii.-id an uneventful ohslofric lii‘tory. ili<‘ 
pliy.«i':al e.\fiinination wa.*; entirely normal except for moderate .‘iized varicoHitie? « 
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89 per cent of the total losses below 300 e.c. His teclinicpic oi measuring, 
as described in an earlier paper, includes estimation as a part, of the 
total loss and, of course, introduces tlio pci'sonal element. In Hriier's 
series of more than 7,500 cases in wbicb pituitrin \vns given at tbe onset 
of tbe third stage, 86.9 per cent lost loss than 300 e.c., but nothing was 
said of the method used in measuring the blood. 

In Table I, the average results of spontaneous and induced labors 
are shown but are difficult to interpret. The majority of these cases 
were merely stimulated with oleum ricini and quinine during the 
course of a desultory labor. Those induced with solutions of pituitary 


Tabse I. Average Bi/)on Loss in Keeation to Type or Deiavep.y 


TYPE 

PITUITAUV EXT. BEFORE 

PITUITARY 

EXT. AFTEPw 

Spontaneous 

Induced 



•^1 

o 

277 C.C. 

261 C.C. 

Normal 

Operative 



9.1% 

261 c.c, 

450 c.c. 


extract or by surgical means are included, but are too few to permit 
any conclusions. In the table, we see that induced and stimulated 
labors bled more than spontaneous labors when pituitary extract was 
given prophylactically, and less when it was given at the end of labor. 
The results appear inconsistent. In comparing normal and operative 
deliveries there is a small hut constant advantage in the prophjdaetic 
administration. In normal deliveries 15 c.c. -were saved and in opera- 
tive 27 e.c. Analgesia in the form of barbituric acid derivatives ad- 
ministered during tlie first stage bas, in our experience, increased tbe 
blood loss. In 200 cases the average blood loss was 295 c.c. and tbe 
incidence of heinorrbage Yvas 7.4 per cent. This is more than 1 per 
cent higher than the general incidence of hemorrhage to he reported. 

As suggested by 'Williams a total blood loss of 600 c.c. or more is 
considered abnormal, and classified as a hemorrhage. As seen in 
Table 11, the prophylactic administration of pituitary extract reduced 
tlie hemorrhage by only 0,27 per cent. The average loss was reduced 
only 5 e.c. This, of eonrse, is not a fair evaluation of the efficacy of 
pituitary extract, inasmuch as it cannot be expected to affect a hemor- 
rhage resulting from a laceration, ruptured varix, etc. "We shall 
return to this point in an analysis of hemorrhages in relation to causa- 
tive factors. Our incidence of postpartum hemorrhage compares 


Table II, Effect of Pkopuylactic Pituitary Extract on Hemorrhages 



( NO. OF HEM- 
1 ORRHAGES 

PERCENTAGE 

AVERAGE LOSS 

Pituitary Ext. before 

66 

6.0 

837.4 e.c. 

Pituitary Ext. after i 

1 69 

0.27 

S42.5 c.c. 
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Fig. 4 shows the distribution of cases according to the time of sepa- 
ration and expression of the placenta, which using the Galkins tech- 
nique should be practically simultaneous. 

•}. 

Table n^. Blood Loss in Relation to Time op Placental Separation 



lip TO 2 MINUTES 

3 TO 5 MINUTES 

1 

6 TO 10 

MIN. 

ABOA'E 10 JIIN. 


NO. 

1 % 

AV. 1 

NO. 

% 

1 1 

NO. 

1 % 

1 AV. 

NO. 

r% 

1 AV. 

Pituitary Ext. 
before 



258.9 

1 

729 

66.2 1 





30 



Pituitary Ext. 
after 




015 

55.9 





02 




There is a remarkable parallelism between the two curves, except at 
the points three and four minutes where a deviation is evident. It is 
clear that prophylactic pituitary causes 11 per cent more of the pla- 
centae to separate within four minutes, and this advantage (if it is 
an advantage) is practically confined to the three- and four-minute 
periods. It is, therefore, clinically evident that in the immediate post- 
partum period the infundibular extract acts in three to four minutes. 
It is generally believed by the proponents of prophylactic pituitary 
administration that the third stage is shortened and the blood loss 
thereby decreased. 

A careful consideration of Table IV shows that the average blood 
loss is considerably increased, about 100 c.c. on the average wlien tlic 
placenta is retained over ten minutes. Of course in these eases, the 
bleeding episiotomy wound increases the total to some extent. Tlie 
prophylactic administration reduced the incidence of such cases 2.9 
per cent, and reduced the total blood loss by 29 c.c. or 7.5 per cent oi 
the average loss. lYe may also assume that 8.1 per cent of the cases 
had a shorter third stage than six to ten minutes due to the early ad- 
ministration of pituitary extract, and the aA^ei’age blood loss Avas re- 
duced 14 per cent. BeloAv fiA’^e minutes the prophylactic administra- 
tion series includes 11 per cent more cases than the group in Avhicli 
pituitary Avas giA'^eii after expulsion of tlie placenta. In this same 
group the difference in blood loss is not large enough to be significant, 
bearing in mind that the fatal hemorrhage undoubtedly accounts for 
the higher figure in the group termed “up to tAVO minutes.” 

It Avould seem therefore that the optimum time for the separalion 
and expression of the placenta is before fiA'C minutes, and AA'hilc the 
earlier administration of pituitary extract does not lessen the bleeding 
in this group, it places 11 per cent more cases in tlie group. 
the duration is longer than fiA'c minutes, prophylactic administratimi 
is efi'ectiA’c in reducing the blood lo.ss. 

A comparison of the complications of tlie third stage of labor as 
shoAvn in Table V might be interpreted as slightly in favor of the 
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both Icgp. Tlio pelvis was nornml, blood Wassernunni negative and bomoglobin 80 
per cent. The antenatal coarse was normal in every way. She was julmitted in very 
mild labor one week after the expected date of confinenient, and on admission a 
definite hydranmios was noted. Seven bour.s sifter admi.^sion she was given .3 gr. of 
quinine bisulphate for three doses at half-hour intervals. Twenty-four hours later, 
not yet definitely in labor, she was given an ounce of castor oil followed by the same 
amount of quinine for four doses every half hour. Moderately severe labor pains 
followed at irregular intervals. 3Yhon the cervix was 4 or .5 cm. dilated and the 
vertex at -1, the membranes were ruplurcd artificially but only a moderate amount 
of fluid exuded. She was now given a small do.'^e of one of the barbiturates and one 
hour later delivered spontaneously a normal male infant weighing S pounds 13 ounces. 
Light open drop ether was admini.stered for four minutes. 

Immediately after the birth of the baby an enormous amount of amniotic fluid 
followed. This was then followed by a steady but moderate flow of blood. The 



placenta had separated and was expressed with the membranes one minute after the 
birth of the baby. One cubic centimeter of a solution of the posterior pituitary was 
given intramuscularly at this time. Bleeding continued and two minutes later 1 c.c. 
of a solution of ergot was given hypodermically. Three minutes later the blood loss 
totaled 800 c.c. and 1/320 of a grain of ergonovine was given intravenously. A 
0 per cent solution of glucose was now started as the pulse was becoming rapid 
although the general condition was not alarming. Because of continued bleeding, 
another ampoule of ergonovine was given in glucose solution, being administered 
intravenously. The birth canal and the uterine cavity were now quickly examined 
and a uterovaginal packing resorted to one-half hour after delivery when the blood 
loss totaled 1,400 c.c. Blood continued to ooze through the packing, and it was there- 
fore removed and another pacldng inserted. The patient’s condition was now critical. 
She died an hour and a half after delivery, as a blood transfusion was being given. 
An autopsy was not obtained. A careful postmortem e.xamination of the generative 
tract revealed no lacerations or varicosities, and the uterine cavity contained numerous 
small walnut-sized clots. The total measured blood loss was 2,100 c.c. which repre- 
sents 2.75 per cent of the patient’s weight. 
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4. -Prophylactic administration reduced the incidence of postpartum 
hemorrhage by 2.7 eases per thousand. It had no effect on the cause 
of hemorrhage, but did reduce the blood loss in hemorrhages due to 
atony by as much as 16.5 per cent. And inasmuch as the average post- 
partum hemorrhage with an atonic uterus amounted to 1,060 c.c., tlie 
saving was considerable. 

5. The earlier administration of pituitary extract shortened the 
third stage of labor causing 11 per cent more patients to terminate 
this stage within four minutes. This helped to increase the number of 
cases m the group having the lowest blood loss. 

6. If the placenta is delivered within five minutes, prophylactic in- 
jection does not lessen appreciably the blood loss. However wliere the 
third stage lasts between six and ten minutes, the blood loss is reduced 
14 per cent, and where the placental stage requires more than ten 
minutes, the blood loss is reduced 7.5 per cent. But the average blood 
loss in these two groups is 250 and 380 c.c., respectively, and inasmucli 
as the percentage saved is inversely related to the amount of blood loss, 
the maximum saving does not amount to an ounce and a half. 

7. The complications of the third stage are about equally disti’ibuted 
in both series. 

CONCLUSION 

The effective control of post-partum blood loss is the result of careful 
management of the third stage of labor based on a thorougli knowledge 
of the phj^siology and pathology involved. The prophylactic adminis- 
tration of solutions of the pituitary body is not productive of more 
trouble, and appreciably reduces the blood loss in hemorrhages due to . 
uterine atonj’’ only. 

I am most grrateful to Dr. L. D. Moorhead, Dean of Loyola Univensity Medical 
School and President of the Board of Director.? of the Lewis Memorial Maternity 
Hospital, and to Dr. Morgan J. O'Connell, the Obstetrician-in-Chief with whoso per- 
mission I have conducted this study. 
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series in Avhieli pituitary extract Avas administered following tlic ex- 
pulsion of tlie placenta, but the dift'erenee is too small to bo convincing. 

In an effort to explain why the prophylactic injection of solutions of 
posterior pituitary does not frequentlj' cause trouble, Calkins stated 
that "it requires from seven to ten minnlos to produce a severely hard 


Tahi.e A'. Co^rPI,lCATIO^•s or tue Tninn Stage 




MANUAL REMOVAL OP THE PLACENTA 

1 

RE.MOVAL OP UETAINEn 
COTYLEnONS 

imr-ATA- 

TION 



CASE 

TIME 

INDTCATIOK 

1 

AND 

CURET- 

TAGE 

Pituitarj’ 

hefore 

extract 

1 

2 

3 

14 min. 

40 min. 
14 min. 

Hemorrliagc and 
hourglass con- 
traction 
Hemorrhage 
Hemorrhage 

5 

Removed immediately 

1 

Pituitary- 

after 

extract 

1 

1 

2 hr. 

2 rain. 

Retention 

3 i 

! 

2 



2 

1 hr. 

35 min. 

Hemorrhage 
Hourglass contrac- 
tion 

Removed immediately 



contraction of the uterus, and in a majority of instances the placenta 
will have been delivered before that time.” The explanation does not 
appear adequate, because as shown in Fig. 4 it is elinieally evident 
that pituitary extract acts in three to four minutes. Furthermore, 
kymographic tracings show that the first phase is a tetanic-like con- 
traction which lasts several minutes, followed by waves of contraction 
and relaxation which are higher than the normal waves and decrease 
gradually in intensity. 

Is it not probable that the hypersensitive uterus can be thrown into 
a state of disordered contraction by pituitary extract and thereby 
cause placental incarceration? 


SUAIMARY 

The optimum time for the administration of pituitary extract in 
controlling postpartum bleeding is an unsettled question. A compara- 
tive study of the prophylactic administration in the third stage and 
administration after completion of the third stage is presented! The 

study involved 1,100 eases in each series and the results obtained are 
as follows: 

1. The general average blood loss and the group percentage distri- 
bution are too nearly alike to concede an advantage to either method. 

_ 2. Investigation of induced and stimulated labors yielded incon- 
sistent results. 

3. There is a 5.5 per cent reduction of the blood loss in normal cases 
and a 6 per cent reduction of the average loss in operative eases when 
pitiutary extract is administered prophylactically. The maximum 
saving is less than an ounce. 
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proper one and are following tlie custom of most writers, particularly 
the American obstetricians. lienee, we define an elderly primipara 
as that patient who has undertaken pregnancy in the latter years of 
the childbearing period, and in consequence one who has her baby 
between the ages of 35 and 45 years. A negligible number escaping 
this classification, due to the extreme of age, would, of the fact of 
their occurrence, constitute a problem all their own. 

It can certainly be deduced by an inspection of the figures presented 
by different authors, notAvithstanding a few of their more hopeful 
interpretations, that as far as toxemias, operative deliveries, morbidity 
and mortality rates are concerned most of the figures shoAV beyond 
doubt the tremendously higher incidence of these complications in the 
elderly primiparae. We cannot pass without calling attention to the 
fact that many of the maternal deaths Avere postoperative after cesar- 
ean section. Von Khreninger-Guggenberger and Leutenmeyer caution 
against the use of cesarean section in elderly primiparae as being 
especially hazardous even Avith excellent indications, belicAung that 
these elderlj’' primiparae do not stand the operation Avell, and in their 
thirteen operations they had four deaths. 

Our cases are from the service of the Lying-In Hospital in Ncav 
Y ork Avhere during the four-and-one-half-year period from Sept. 1, 
1932, to March 31, 1937, there occurred on the indoor service 11,919 
deliveries Avith the birth of 12,059 infants. Of this number there Avere 
240 patients that fell into the elderly primiparae group, an incidence 
of 2.01 per cent. This figure agrees AAdth that of most writers. It Avas 
found in most groups that the incidence is higher in private patients 
than in clinic groups. We liaAm not made this distinction in the re- 
porting of our material. 

In our series, eldeidy primiparae .sliOAved an incidence of contracted 
pehds of 15.5 per cent, differing not appreciably from that of the total 
clinic population, AAdiich is 14.4 per cent. HoAvever, on analysis of 
these contractions of the pehns, they are in agreement AAu’th the state- 
ment frequently made that the major type of pehde contraction in the 
elderly primiparae is of the funnel Amriety and is much higher than 
the incidence of this type in the younger primipai'ae. 

In Table I Ave haA*e attempted to list, so faj’ as po.ssible, the most 
significant complications of pregnancy and give their incidence m 
relation to the control series. The incidence is appi’oximately the same 
in contracted peh'es and the occtirrenee of cardiac disease. In our 
series the incidence is greater in the case of the toxemias (almost 3 
times), placenta prevda (2 times), and myomata uteri, AA’hich is almost 
double the clinic figure. The high incidence of these complications may 
be extremely serious and may influence the ultimate prognosis in a 
given pregnancy. The incidence of a prcA’ious abdominal operation m 



ELDERLY PRl IVIIPAR AE* 

A Study of 240 Casi« 

Cloyce R. Te\y, jM.D., RALEiGn, N. C., and 
K. Kuder, M.D., New York, N. Y. 

(From the Depart Jiicnt of Ohstctrics and Gynccologn, Cornell University Medical 
Collcpr and Nrtr Tori: Uflspital) 

W E BELIEVE that an iinprejxidiced reporting of the results en- 
countered in any obstetric problem xvill result eventually in an 
accumulated experience which will correct or subslanliate impressions, 
too often erroneous, and if not settle that problem, will erect certain 
landmarks of significance that maj* be useful in its proper management. 
This paper is an endeavor to conform to this premise by attempting 
to evaluate the role of age as it affects the course of pregnancy and 
labor in that group of patients who present themselves for obstetric 
guidance with their first pregnancies at 35 years or older, to add our 
results to the few, but none the less significant, contributions that have 
preceded ours, and to which wc have largely conformed in outline, in 
order that such observations and conclusions as we shall be able to 
oifer can be more readily correlated and their value be more clearly 
deduced. 

A review of the literature, which is characterized by the scant num- 
ber of the American contributions in contrast to the large iiumber from 
Prance, Germany, and the Scandinavian countries, indicates that thei'c 
has not been accorded, in this country, this interesting and important 
sub.iect the attention which it deserves. Prom the literature available 
the significant articles are not numerous; the majority of them dealing 
Avith such abstract angles of the subject as the economic, sociai, and 
other prevailing conditions, Avhich have resulted in the large and ever 
increasing number of- elderly primiparae and spend little time Avith 
the actual personal study and analysis of such Avomen and the report- 
ing of observations that might assist in formulating an intelligent basis 
for prognosis and treatment in their care. 

Wliat constitutes an elderly primipara? The controA’^ersy on this 
point in the literature, to assign this term to any age group has proA'^ed 
as indefinite and unsatisfactory as haA^e most attempts at medical 
classification. Prom limits as Avidely separated as 28 to 40 years de- 
noting the upper limit of youth, we find that the majority of Avriters 
have established this boundary at 30 or 35 years. In accepting and 
followi ng the dividing line as 35 years, Ave feel Ave haA’-e accepted the 

Mecllfne! Obstetrics and Gynecologj', New York Academy of 
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reference showing the seriousness of this complication is that given by 
Schultze who states that this one finding must be considered a definite 
danger signal. Supporting this, and it is typical of many, she cites 
the cases of unengaged heads in her series in which there were 36.8 
per cent cesarean sections; and in addition there were 44.4 per cent 
dystocias noted in the remaining, only 11.1 per cent had easy labors; 
the fetal mortality was 27.7 per cent and the maternal mortahty was 
1.7 per cent in this group. 

This one reference we considered of sufficient seriousness to justify 
any precautions that may be militated for the elderly primiparae and 
we believe it tends to substantiate our statement earlier in om’ re- 
marks that the hazards associated with childbearing in the elderly 
primipara are of A’^ery certain existence. Certainly no one Avould have 
ns believe that the figures given are in any measure comparable to a 
control series of young primiparae or a clinic control series of all ages. 
Does it not then folloAV that in any group where the operative incidence 
is so high, the results so uniformly poor, it is well to consider this 
group of patients a Aveighty obstetric problem in Avhich one is more 
likely to meet more serious difficulty and the assumed risks are greater? 

The incidence of different presentations in our elderly primiparae 
is approximately the same as in our control clinic series. 

The shortest labor among the 240 elderly primiparae Avas 2 hours 
and the longest 102 hours. Compared to the control group, labor in 
elderly primiparae Avas definitely prolonged, i.e., 17.1 per cent com- 
pared to 11.2 per cent. LikeAvise in the elderly primiparae the second 
stage Avas prolonged OA'^er the clinic group, i.e., an incidence of 34.6 
per cent compared to 18.0 per cent. 'WhateA’’er may be the cause of 
this prolongation of labor in all its stages, be it rigidity of the perineum, 
rigidity of the ceiwix, poor uterine contractions, or congenital hypo- 
plasia and a faulty isthmus, albeit the fact remains that Ibis finding 
of prolonged labor is greater in the elderly primiparae, and its reflec- 
tion in the course of labor and the tyi?e of delivery is all too apparent 
and many times the results appalling. 

A significant and interesting set of figures appears in Table Tlk 
illustrating the tj’pe of deliA’ery in our series contrasted Avith those of 
the control sei’ies. All operatiA’c procedures are higher in the elderly 
primiparae, i.e., 56.7 per cent instead of 25.1 per cent. Noav many 
people claim that a high incidence of operatiA'c eases in elderly 
primiparae is not as serious or significant as in the younger patient, 
due to the fact that most of the operations consist simply of terminat- 
ing the second stage prophylaetically by low, or at best by midforccjis. 
In order to refute this avc turn to one of the be.st scries published on 
elderly primiparae (Schultze) and find that in this grouj) there Avere 
.35 patients assisted in the first stage; 28 manual dilatations; 4 cases 
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our elderly primiparae was 22.0 per cent. Some of tliese operations 
would conceivably not be carried out on younger individuals; but in 
tlie last analysis operations such as cervical amputations, myomectomies, 
ectopic pregnancies, and salpingectomies fi'om all causes, as well as 
some types of uterine suspension, should be considered a distinct factor 
in trying to offer a prognosis to such a patient and due to her age 
might influence the handling of such a patient at term. Ihe literature 
is full of eases so complicated from previous abdominal operations, 
and the outcome in such cases in a significant percentage has been 
unsatisfactory to both mother and child. 


T.un.r. I. CoMPi.iCATioN\s or PjtKCN.W'cy 



IKCIDEN'fi: 

ELBERLY 

"RiMirARAr. 

TOTAL CiaXIC 
rOrULATION 

Contracted pelvis 


14.4%, 

Cardiac disease 


n.9%, 

Toxemia 

22.5% 

8.1% 

Sj-pliilis 

0.4% 

1.0% 

Tuberculosis 

3.2% 

0.4%, 

Mvoma uteri 

8.;i% 

4.9% 

Placenta previa 

0.8% 

0.5% 

Pyelitis 

2.5% 

1.3% 

Epilepsy 

0.4% 

0.1% 


Table II shows the complications of labor, which we have listed in 
the manner of several other authors. "We have compared these to our 
control series of the general clinic population. The greater incidence 
of occipitoposterior positions, arrested transverse positions, and post- 
partum hemorrhage is remarkable. Of great significance is the large 

Table IT. Complioations of Labor 



i.vrjBE.vrE 

ELDERLY 

PRIMIPARAE 

TOTAIi CLINIC 
POPULATION 

Persistent occiput posterior 

11.2%, • 

8.4%, 

Floating head at term 

53.3%o 

20.9%, 

Postpartum hemorrhage 

s.7% 

0.7% 

Arrest in midforceps 

7.1% 

4.5%, 

Placenta previa 

0.8% 

0.5%, 

Prolonged labor 

17,1% 

11.2% 

Prolonged second stage 

34.0% 

19.0% 


percentage of elderly primiparae who come to term with the head of 
the child unengaged (53.3 per cent, in contrast to that in the control 
series 20.9 per cent) . The operative incidence in this group of elderly 
primiparae (being only about half of the total elderly group) is 68.8 
per cent and 41.9 per cent in the control group. To state it differently 
we may say that at term with the head floating the incidenee of spon- 
taneous delivery in the elderly primiparae is only 31.2 per cent com- 
pared to 58.1 per cent in the control group. The most significant 
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pi’oper obstetric iudicatioDS, and therefore an incidence of 12.9 per 
cent shows that there are certainly about three and one-half times more 
complications arising in elderly primiparae that demand cesarean 
section than in the ordinary clinic group. The figure of 12.9 per cent 
represents an irreducible minimum whieli is in marked contrast to 
the clinic figure of 3.6 per cent; and if to this we add other sections 
on an "elderly primiparae” indication we might find ourselves report- 
ing a figure so high that of itself it would be incompatible with any 
known sound obstetric sj^stem. 

The incidence of episiotomies was 67.9 per cent in contrast to 62.8 
per cent in the control series. This figure is not as higli as that given 
by most authors who hail this procedure as a boon to the elderly pri- 
miparae and report 80 to 90 per cent performance of this procedure. 
To us our figures show that as far as the perineum is concerned in 
vaginal deliveries, the contention of some that perineal rigidity is great, 
cannot be taken without reservation, and that there must be other and 
more serious factors, Avhich we have tried to point out, to explain the 
high operative incidence with its subsequent reflection in the mortality 
and moi'bidity rates. 

The weights of the infants of elderly primiparae do not vaiy essen- 
tially from the clinic group. In marked contradistinction to the opin- 
ion usually held that the children of elderly primiparae are generally 
of excessive size, it may be said that the largest series of such reported 
shoAvs the Aveights of the babies born to Avomen of this age group to 
be smaller by 240 gm. 


Table V. Causes of Infantile Mortalitv 


Prolapsed cord 

2 

Toxemia of mother 

6 

Sj-philis 

2 

Antepartum hemorrliage 

2 

Malformation 

O 

Intracranial hemorrhage 

4 

Contraction ring 

I 

Intrapartum infection 

I 

Cord about neck 

1 

Cause unknown 

r> 

GroFH infantile mortalitv 

10.7% 

Gro.«s infantile morfalitj-, total clinic population 

4.1% 


We present onr figures on infantile mortalitj' in Table V. By ‘ 
fanlile mortality” is meant all premature and full-term infants, dead- 
born. stillborn, or dying Avithin fourteen days following birth. We le- 
port a gross infantile mortality of ]0.7 per cent in contrast to 4.1 P^r 
cent in the control series. We find .some of the reports to liaA'c eai- 
reeled fignrc.s. We luiA'c given onr figures as gross in order that thcA 
may be evaluated by those interested. The infantile mortality, as le- 
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of. Diihrsscn’s incision; and 3 cases of dilatation aided by the insertion 
of a bag. In most, series the indications for interference are not given 
and, true, many may i)e as intimated ai)ove, hnt. this \vc know: tliat in 
our series none of the operative dcliA'cries were done on tlie indication 


Taiu.k ITT. Tyi*i; or ITkuv};ry 



I.VOIDENTK 

ELUEIU.Y 

rRlMlPAItAU 

TOTAL CT.IKU; 
I’Ot'ULATlOX 

Spontaneous 

4.3.3% 


Forcep.s (all types) 

M.G% 

34.9% 

Cesarean section (all types) 

32.0% 

3.C% 

Breech extraction 

4.5% 

4.4% 

Version and extraction 

l.f>% 

0,7% 

Craniotomy 

0.4% 

0.1% 


of prophylaxis or on tlie indication of elderly primipara per se, except 
for 2 cesarean sections. We adhered to the clinic standard, in all 
cases, for the operative indications applying to all patients, hence it 
may be said that the same complications necessitating the employment 
of operative methods in the termination of labor in the elderly pri- 
miparae are twice as bigb as that of the clinic control group. 

Table IV. Ixdioatioxs rou Cksai'.eak Skctioxs 


TYPE so. or (’A SEfi 

Placenta previa 2 

Premature separation 2 

Disproportion (trial labor) 2 

Disproportion (contrnctetT pelvis) 0 

Pelvis and spine deformity 1 

Contracted pelvis and brcecli 1 

Acute yellow atrophy 2 

Disproportion, (infection), Lutzho 1 

Alyoma uteri obstructing inlet i 

Myoma uteri (transver.«c pre.sentation) 3 

Cervical dystocia 2 

Preeclampsia 1 

Contracted pelvis and cervical .stenosi.s 1 

Contracted pelvis and recent myomectomy 1 

Chronic nephritis (sterilization) ’ 1 

Chronic nephritis j 

Myoma uteri and extreme funnel pelvis 1 

Premature rupture of membranes with disproportion 1 
Elderly primigravida o 


Several authors do not hesitate to fall back upon ‘'elderly primip- 
arae,” as an indication for ce-sarean section. In our series all sections 
were done for pure obstetric indications, except the ttvo cases previ- 
ously referred to. It is one of the purposes of this study to determine 
whether or not broadening the indications for cesarean section in 
this group of patients would give better results than the indications 
we now rigidly adhere to. We believe that all the cesarean section 
operations in this group of elderly primiparae were performed on 
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SUMMAR.Y 

"We have called attention to the widespread impression entertained 
by both the laity and the profession that elderly primiparae are 
more prone to the serious complications of labor and pregnancy and 
that in entering into this group the patient assumes a greater risk 
than her younger sister. We have attempted to show, by the use of 
our elinie material, that these apprehensions are in some measure ivell 
founded by actual obstetric experience and not “tradition” as it has 
been so often called. We have given available figures from the litera- 
ture on many of the salient features of “elderly primiparae” which, 
in the main, have substantiated our conclusions that there is a marked 
increase in the incidence of toxemias, partieularlj’- the more serious 
tj'pes; that the operative ineidenee is at least double that of the ordi- 
nary clinic population; that the infantile mortality is markedly ele- 
vated ; that the maternal mortality is four times greater than the clinic 
population ; that labor is definitely prolonged and that morbidity and 
puerperal infection rates are significantly increased. 

It is to be hoped that with the advances being made in obstetrics, 
particularly in the fields of endoerinologj'- and x-ray pelvimetry, we 
may soon have at our disposal means of prognosticating more accu- 
rately in a given ease the dangers that are to be avoided and so he 
more properly equipped to guide these patients through their preg- 
nancies at a time when the value of a child is perhaps relatively 
greater. Premature induction of labor and the broadened indications 
for the emploj-ment of cesarean section operations do not, in the 
light of the figures studied, seem to clarify to anj’- significant degree 
the manifold phases of the problem of elderly primiparity. By pnh- 
lishing the results of actual cases studied, uncorrected, and by making 
available to others whatever measures have served to improve the 
results in any given complication ; together with what we may be able 
to gather from the advances now' in progress, w'C may hope to bring 
about considerable improvement in both morbidity and mortality. 

Until these methods are at our disposal, it is unwise to proceed on 
the assumption that elderly primiparae differ very little from tbe 
younger primiparae. 

Prom our evidence presented, w'c are forced to conclude that an 
elderly primipara presents a distinct problem to the obstetrician and, 
consequently, that the teachings of some of the earlier writers fo the 
effect that these women are more prone to the serious complications 
of gestation and parturition are well founded. 

CONCLUSION.? 

1. Tlio incidence of elderly primiparae (35 years of age and over; 
is 2.0J per cent in a series of ll,9in olistetrie patients. 
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ported by Ibe varioDs aiiibors, is in general agreement with tlu; 
figures we report. It is to be noted that there is no agreement in the 
literature as to what constitutes fetal mortality, certain authors report- 
ing only full-term stillbirths, others deleting all cases where the fetal 
heart was not heard at the beginning of labor. It is for this reason 
that we advocate the term “infantile mortality,” as defined above, 
because it reveals complete information as to the fate of the child. 

Our maternal mortality, uncorrected, in the elderly primipavae, was 
1.25 per cent in contrast to 0.2 per cent in the clinic control. The 
causes of death in the three eases were cardiac disease, questionable 
acute yellow atrophy, and peritonitis following cesarean st'clion, re- 
spectively. 

By “puerperal infect iou” is meant, a rise in temperature to 100.4'' 
F., or 38'’ C. which occurs once during each of two 24-hour periods 
following delivery or remains elevated longer than 24 hours, exclud- 
ing the first 24 hours after delivery, unless the rise in temperature is 
definitely proved to be due to other causes, such as mastitis, pyelitis, 
or intercurrent infection. i\Iorbidity includes all eases of puerperal 
infection and all those febrile from other causes. In this study we 
have observed a marked difference between the incidence of morbidity 
in the elderly primiparae and that in the clinic control group, the 
former being 21.6 per cent and the latter 11.4 per cent; while the 
incidence of puerperal infection is likewise elevated in the elderly 
primiparae to 12.5 per cent as compared to 8.6 per cent for the whole 
clinic. 

There are other aspects of this problem about which it is difficult 
to obtain data but which are none the less important. One of the 
most important is that (discussed by Leopold Meyer) concerning the 
difference between the primiparae -who married late in life and 
promptly conceived and those who married early and did not conceive 
until late. It is our impression, from the patients where this informa- 
tion was available, that in the latter group the complications men- 
tioned in the total series of elderly primiparae are considerably more 
in evidence, i.e., the labor is somewhat longer ; the operative incidence 
relatively higher ; the toxemias occurred more frequently ; and not the 
least important is that their labor Avas more likely to be of the Aveak 
unsatisfactory kind which Ave have come to speak of as desultory type. 
We believe their behavior in pregnancy and parturition is influenced 
by certain constitutional factors as Avell as some stigmata of genital 
hsqjoplasia, and these patients Avould probably not be ideal obstetric 
subject matter at any age. This group, hoAvever, forms onlj^ a small 
portion of our total series (2 to 5 per cent), and it is contended that 
here is only one, although perhaps the most important, of several 
factors involved. 



PNEUMOCOCCUS INFECTION OP THE GENITAL TRACT 

IN WOMEN 

Especially During Pregnancy and the Puerperidm 

Hugh H. Nuckols, M.D., and Ar.thur T. Hertig, M.D., Boston, Mass. 
(From the Departments of Obstetrics and Pathology, Harvard Medical School and 

the Boston Lying-in Hospital) 

A UPRECHT^ demonstrated, in 1884, tliat the puerperal uterus of 
L animals is a locus minoris xesistentiae when pneumococci are in- 
jected into the blood stream. This finding was confirmed by Ortmanu." 
Weiehselbauni,^ in 1888, found pneumococci in the endometrium and 
small uterine vessels in a ease of fatal abortion during the course of 
a lobar pneumonia. Despite these and similar findings, American 
obstetricians and gynecologists have, if the literature is a criterion, 
shown but little interest in the subject of pneumococcal genital infec- 
tions. The study of pneumococcal peritonitis and the allied genital 
infections has been carried on predominantly by pediatricians and 
surgeons. 

These uncommon infections deserve more study than they have gen- 
erally received not only because of their relation to occasional post- 
partum gjTiecologic manifestations in these patients, but also because 
they are so frequently expressions of an endogenous type of puerperal 
infection. Thej’’ thus serve to remind us that endogenous infections do 
occur, and that organisms other than the streptococcus cause puerperal 
sepsis. 

In this hospital three cases of pneumococcal puerperal infection have 
been identified during the six-year period from 1931 to 1936 inclusive. 
During this period there have been 20,364 delhmries in the hospital 
and outpatient department. All of these cases of infection of tlie 
genital tract liave been secondary to pulmonary involvement. To he 
.sure, other instances of pneumococcal pneumonia during the period of 
ge.station and the puerperium have occurred during this period, some 
of which were fatal, hut in only these three cases lias the genital tract 
been shown to he involved in the disease process. 

C.\.SK 3.— (.vr. M. UH 10084.) Tlic pjiticnt, a twcnty-four-ycar-old wliitf' <crti- 
gravida, sccundipar.a, between thirty-peven and iJiirfy-cight week.p pregnant, 
admitted Fel). 10.'!.'!, with a lii.Ptory of ruptured menibrnne.« of forty-eiglit hour, 
dunafion. Kxcci»t for known latent nyphilis the past medical hiptory vap 
.«ignificant. I’ily.'iical e.xamination wa.« negati%'e. The pelvic nieapurenient.*' 
consistent with a generally contracted pelvis. Labor was allowed to progress until 
the si.vtieth hour when the jiatient was delivered by a low lransv<>r.«e cenice 
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2. Tliere is an increased incidence, among elderly jirimiparae, of 
toxemia of pregnancy, jilacenta ]n*evia, and myoma uteri. 

3. Although there is no marked difference in the total incidence of 
all types of contracted pelves in this group of women, funnel pelves 
are definitely more predominant than among younger priraipaime. 

4. Among the comidications of labor in elderly primiparac, we note 
an increased ineidence of oecipitoposterior positions, arrested trans- 
verse positions, and postpartum hemorrhage, ^Yc also observe that the 
head of the child is unengaged at term in 53.3 per cent of elderly ]n’i- 
mipavae, as compared with a figure of only 20.9 per cent in a control 
series of patients. 

5. The operative delivery incidence is greatly increased in the eldcrl}' 
primiparac, being double that of the clinic population. 

6. Maternal mortality is definitely higher in the elderlj’- primiparac 
group, than in the total clinic group of patients, 

7. Infantile mortalit}', which includes premature, full-term and neo- 
natal deaths, is markedly elevated in elderly primiparac, being almost 
three times that of the clinic population. 

8. The elderly primipara does not seem to be able to undergo opera- 
tive procedures at delivery with as good results to herself, as docs the 
younger woman as shown by the complications of the puerperium. 

9. “Elderly primipara, per se, does not constitute an indication 
for cesarean section, unless there is an accompanying complication, 
which still further adds to the risk to the offspring. 
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Watson, E. M.: Carcinoma of Female Urethra, J. Urol. 35: 654, 193G. 

Carcinoma of the female urethra now is being encountered and recognized much 
more frequently than formerly. It may appear in the third but usually occurs in 
the fifth decade of life, A positive Wassermann reaction may be present and so 
mar one's best efforts in arriving at an early diagnosis. A single biopsy specimen 
may be misleading. In spite of a report “no malignant condition found" the 
patient should be carefully watched and, when liealing is unduly delayed, further 
sections obtained. One fourth of the patients in the author's series of seventeen 
had had “growths" removed from the urethra previously, a predisposing factor 
to malignant changes. Early recognition and properly instituted treatment give 
an appreciable measure of palliation. A four-year cure and probably longer may 
be expected in more than 50 per cent of the cases. 


J. P. Greenhu,!,. 
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the same type of pneumococcus, in the tissue over the right ninth rib in the mid- 
axillary line. She convalesced uneventfully and was discharged well. 

The placenta of this patient was most interesting as it showed a localized 
area of premature separation, with an associated septic ischemic infarct. In Giemsa 
and Gram stained sections through this area many Gram-positive diplococci, some 
of which were encapsulated, could be seen invading the infarcted area. The same 
organisms were found also in the maternal blood and fibrin along the decidual 
plate. 

Case 3. — (E. J. UH 3516.) The patient, a twenty-seven-year-old quadrigravida, 
tertipara, approximately thirtj'-two weeks pregnant was admitted Jan. 28, 1930, 
complaining of chills, fever, and a productive cough. Her obstetric and medical 
histories were negative until two daj's prior to admission when she experienced 
headache and general malaise. Twelve hours prior to admission she had a sudden 
chill, pain in the left chest, fever, and cough. On admission the temperature was 
104° E., the pulse 120, the respirations 40. Physical examination revealed 
some rales and suggestive bronchial breath sounds at the left base posteriorly. 
The following da}' there were definite signs of lobar pneumonia involving 
the left lower lobe. The sputum was tj’ped and a Type II pneumococcus 
found. 200,000 units of combined T 3 q)e I and II pneumococcus antiserum (Fel- 
ton) were given intravenously’’ in divided doses and the patient seemed definitely 
improved. That evening she spontaneously delivered a premature 3 pound, 
4 ounce female infant by the breech mechanism. The baby was in poor condi- 
tion from birth and subsequently died in the premature nursery. The next 
day the patient’s temperature rose slightly and she appeared definitely more 
sick. Prognosis at this time was guarded. The admission blood culture con- 
tained Type II pneumococci and further serum was administered. On the fourth 
postpartum day the temperature was 103.8° P., the pulse 125, the re.spira- 
tions 38. The patient’s general condition was poor. She had now received 
a total of 400,000 units of the combined serum. Blood cultures following 
the last serum treatment were repeatedly negative. Consolidation had spread, 
however, to involve the upper left lobe. The patient had foul lochia. Culture of the 
endocervix and lochia at this time yielded an almost pure culture of Type II 
pneumococci. An obstructing cervical plug was removed when the culture was taken. 
This improved uterine drainage. Siinultaneoii.sly the patient began to improve 
steadily. Four days later the temperature w.as ranging between 98° and 99.5° I., 
the pulse was steady at 90. At this time there was noted some fluid in the left 
pleural space but repealed x-ray studies showed it to be resorbing and soon 
it had completely' disappeared. The cervical cultures now proved negative, and 
on the twenty-eighth postpartum day the patient was discharged well. The placenta 
was carefully examined in this case but no evidence of any’ pneumococcal inflajania- 
tory process could be found. 

Tiie fir.sf. of these cases demonstrated genital involvement in a ivide- 
spread pneumococcal process. The organisms were not typed. The sec- 
ond case was shown bacteriologically’ to have identical ty'p^ pneimio- 
coeci in tlic simtum, blood .stream, and pleural cffu.sion. j\ssoeiate<l 
with this was the finding of morpliologically' ty’pieal pncninococci m 
the placental infarct and in the maternal blood and fibrin along the 
decidual plate of the placenta. This lesion may illustrate the ineeha- 
nism whereby' the uterine wall i.s infected during a baelereinia. fi>^ 
third of these cases was shown bacteriologicall.v to have similar type 
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cesarean section, because of combined cervical and xielvic^ dystocia, iho in- 
fant n-eigbed 5 pounds, 7% ounces, and was in good condition. There was a 
moderate postoperative reaction, the temperature ranged from OO" to 100" F., 
the pulse was 320. On the fourth postoperative day the patient hud a pro- 
ductive cough. Tlie sputum was thick and greenish. Temperature 101° 3'\, 
pulse 120, respirations 30. The clinical conr.se wna variable for two days, 
the cough bceaiuc less productive, temperature 08.8“ F., pulse 120. (At this 
time llie infant w!is transferred to the 15ye and Ihir Infirmary with ophthalmia 
neonatorum.) On llie ninth postoperative day x-ray study revealed a typical 
lohar pneumonia’' of the right upper lobe, but the temperature remained 
normal and the pulse was 300. On the fifteenth postoperative day tlie tem- 
perature, pulse, and respirations were rising and examination revealed an 
extension of the pneumonic process to tlie right lower lobe. On the twenty-first 
day' the patient developed a septic arthritis of the right .shoulder and elbow yoint.s, 
which were swollen, hot, and very painful. The temperature, pul.«c, and respirations 
again rose sharply. From this time the patient’s course was generally downhill, the 
temperature rose to IOC’ the pulse to 3*10. The patient became comato.se 
and died on the twenty-ninth postoperative day. 

In brief, the necropsy findings were: lobar pneumonia, involving the entire 
right lung; pneumococccmia ; acute vegetative endocarditis — pneumococcal; 
pneumococcal meningitis; thromboses of the .‘superior vena cava, right jugulnr, sub- 
clavuui, axillary and brachial veins and the nterovcsicnl venous plexus. Pneumo- 
cocci, which were not typed, were recovered from the lungs, tricuspid vegetations 
(where they were associated on smear with some gram-negative diplococci), meninges, 
uterus, and various thrombi. Unfortunately no note was made of an examination of 
the inflamed yoints. ISHiilc a concomitant gonococcal bacteremia cannot be ruled 
out, the principal pathogen seems clearly to have been the pneumococcus. 


Case 2, — (E. G. UH lllGO.) The patient, a twcnty-ninc-year-old secundigr.avidn, 
priraipara, approximately thirty-eight weeks pregnant, was admitted Dec. 30, 1935, 
with a history' of a cold of two weeks’ duration culminating in malaise, sudden chill, 
fever, pain in the chest, and dyspnea. Her previous obstetric and medical histories 
were essentially' negative. On admis.sion the temperature was 101° F., the 
pulse 120, the respirations 28. Phy.sic.al examination confirmed the diagnosis 
of lobar pneumonia involving the left lower lolm. The following morning sputum 
typing revealed Type I pneumococci and scrum therapy was instituted. During the 
day 110,000 units of combined Ty'pes I and II pneumococcus antiserum (Felton) 
was administered intravenously. The blood culture taken on admission revealed 
a Type I pneumococcus. The patient seemed clinically improved but serum therapy 
was continued because of the positive blood culture. On the fourth hospital daj' 
the second blood culture, taken before the administration of the la.st serum, also 
proved po.sitive for pneumococci. At this time tlie patient’s antibody titer, as 
determined by Dr. Finland of the Bo.ston City’ Hospital, was found to be high. On 
the fifth day following admission more .scrum was given as the blood culture was 
again positive. Six days after the onset of her illness the patient spontaneously 
went into labor and delivered a full-term normal male infant. Up to this time she 
had received slightly more than 400,000 units of the combined serum. Clinically 
she seemed improved but physical examination suggested encapsulated fluid at 
the left base and a thoracentesis was done. Typical greenish yellow creamy pus was 
obtained which on culture yielded a pure growth of Typo 1 pneumococcus. Following 
this the patient’s course w’as irregularly febrile and on the sixth postpartum day 
she was transferred to the Massachusetts General Hospital for drainage of the 
empyema. There her subsequent course was uneventful except that following 
drainage of tlie empyema on the left slie developed a subcutaneou.s abscess, due to 
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pneumococci in the sinitum, blood stream, and lochia. This was a case 
of true pneumococcal endometritis. It is of some interest, also, to note 
that all three cases occurred during the winter season. 


REVIEW OP niTERATURE 

Reports of pneumococcal puerperal infectious have appeared almost 
entirel.v in the foreign literature, with hut occasional reports originat- 
ing in this country. The following cases have been found in a study 
of this literature and, Avith the exception of those noted as quotations 
from Bondy’i- and two abstracts,-®- have been verified by refer- 
ence to the original articles. The elassifieation of these eases, based 
on these reports, is of necessity a loose one. There is some overlapping 
in the groups and one group is included only because of the valuable 
comparison it offers, “Puerperal infections” include some instances 
in which no definite genital involvement was proved but was assumed 
as no other source of infection was found. Similarly “peritonitis in 
pregnancy — ^undelivered” includes three eases without definite genital 
involvement, but is closely allied to the puerperal infections and con- 
sequently of interest to obstetricians and gynecologists. The division 
“infection associated with abortion” is included as a separate entity 
in order to compare those infections occurring early in pregnancy with 
those occurring in the last trimestei’. To further complete the review 
and fui-nish a worthwhile contrast to the more generalized infectious 
a group of “localized absce.sses” is included. No attempt has been 
made to review pneumococcal peritonitis in general, though many of 
these cases, e.g., those of Lambert,^ Gibson" and Peck® are of interest 
in any discussion of the source of these genital infections. 

'Wlienee comes this infection of the generative tract? . This has been 
a subject of contention almost since the first cases were reported. 
Many of these patients were presented by their authors as having had 
a primary infection ascending through the generative tract, in con- 
trast to a secondary or hematogenous infection. In. many of the so- 
called primary eases the validity of such an assumption is subject to 
doubt due to incomplete examination, and in none was the source defi- 
nitely proved. The remaining cases have been presented as complica- 
tions of a pneumococcal process elsewhere in the body, or in the absence 
of any history as examples of an interesting uncommon lesion. 

The earlier authors helieved that either primary (ascending) or secondary 
(hematogenous) infections could occur but emphasized that a primary source could 
be assumed only after every possible older focus was eliminated by thorough clinical, 
pathologic, and bact6riologic studies. Tlie lungs and heart were held by Bondyio 
and Homungso to be the two major primary foci that were to be eliminated. Tliis 
attitude practically demanded' a complete autopsy study before assuming a primary 
source. Lord and Nyess in studying the pneumococcus found it could not long 
survive at the pH of the normal vagina, which as shown by various authors and 
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most recently by Oberst and Plass,54 varies between 4.0 and 5.0. Slnittss working 
on the problem of wound infection by pneumococci substantiated this and concluded 
therefore that pneumococci could not enter the uterus as an ascending infection. 
But it has been shown by various workerss-*. sc, s- that the vaginal pH varies widely, 
apparently as a result of a disturbance of the normal symbiosis of the vagina and 
microorganisms of the group B. acidopMlns. Injury to the vaginal wall, massive 
contamination and dilution and constitutional weakness are several of the factors 
which may disturb this symbiosis. Chronically ill and debilitated patients tend to 
have an alkaline reaction. Abrahamss has shown this also to be true for children, 
thus confirming McCartney ’s^a observation of the correlation of alkaline vaginal 
reaction in children with pneumococcal peritonitis. Similarly it has been 
shown54, 5G, 57 that the complexity of the vaginal flora increases directly as the pH 
rises. On this basis we must admit that a priniarj’- genital infection is possible, 
more especially^ in the parturient than the pregnant patient, if vaginal acidity 
is the defensive mechanism it has been assumed to be. King^G basing his 
arguments primarily' on the work of McCartney believes the primary source is the 
common one. 

That this is so is most questionable in view of the many foci of 
pneumococci in the apparently normal person, notably the middle ear 
and nasopharynx. That a bacteremia or meningitis can follow spread 
of the organism from these foci without the intervention of a pulmo- 
nary infection is now accepted as fact. This is the explanation given 
in the cases of so-called “primary'’ peritonitis in the male. In all 
probability some of the eases reviewed in whicli a meningitis occurred 
were cases of this kind. An interesting case illustrating this process 
is the following: 

Case 4. — (L. McK. UH 12877.) The patient, a twenty-eight-yoar-old white sex- 
tipara delivered spontaneously, at home, a normal S pound, 4 ounce infant. When 
seen by a physician approximately one-half hour later, the placenta was still adherent 
and could not be expressed by gentle Crede method. The patient had bled nearly 
1,000 c.c. and was in beginning shock. She was given emergency .shock treatment and 
transferred to the hospit.al, where, on admis.sion .Tan. 22, 10.14, the blood pre.ssuro 
was (iO/0, the pul.^e thready and r.apid, the skin cold and moist. As soon as pos- 
sible .she was transfused with compatible blood. The clinical improvement was 
rapid, therefore the patient was prepared and the placenta removed manually’. Fur- 
ther improvement was aided by a second transfusion while the patient was .still m 
the operating room. On the fourth postpartum d.ay the patient had a sudden chill, 
the temperature rose to 10.3.4° F., there were a few coarse rules at the left 

base posteriorly, and the patient had a slight cough. This condition was but 

tran.Kient and the next d.ay the temperature had returned to normal and cough dis- 
appeared. Her course was afebrile for five days and on the ninth postpartum day 

she was allowed to sit up. On that d.ay she had a vaginal douche. The next d.ay 
the patient got up but soon returned to bed complaining of general malaise and a 
headache. .Shortly after this .she had a sudden chill. The temperature rose to 
104° F., the pulse to 140, accompanied by marked nausea and vomiting. Phys- 
ical examination at this time was rejtorted as negative. Two hours later she 
had a generalized convulsion which liegiin in the iijiper extremities. .Six hour.^ later 
there was beginning rigidity of the neck and Kernig’s sign became po'-ilivc. 
puncture was done and 40 c.c, of antimeningococcic serum was given intravenously 
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of exposure, wlietlier it is tlie increased general resistance and good 
health due to adequate medical supervision, whetlier tiiere is some 
possible specific immunity inherent in the pregnant state, or a combi- 
nation of these factors, that is responsible for this lower incidence, is 
not known. Tompkins statement that saliva is a potentially danger- 
ous lubricant for condoms implies that the ascending route must at 
all times be a negligible one as undoubtedly this is the most common 
of the lubricants, especially among the poorer classes. No particular 
prophylactic measures during labor and the puerperium are Indicated 
other than the usual careful treatment of the patient. 

The treatment of a generalized pneumococcal infection, including 
peritonitis, should be a conservative one with the addition where pos- 
sible of specific antisera. The treatment of the localized lesion is surgi- 
cal drainage. 

SUSriMARY AND CONCLUSIONS 

Three cases of pneumococcal puerperal infection have been presented. 
The pertinent literature has been reviewed and the abstracted cases 
tabulated. All three of our own cases were endogenous in type. While 
many of the cases reviewed were thought to be of exogenous origin, 
none can be definitely proved so and an endogenous source appears 
more probable in most. That the exclusion of an endogenous source 
requires very complete clinical and laboratory studies is illustrated by 
a reported case of nonpuerperal pneumococcal infection. 

The incidence of known pneumococcal puerperal infection in this 
hospital is one in 6,788 deliveries. It has been pointed out that this inci- 
dence is probabl}’^ low due to the failure to identify organisms loosely 
classed as “nonhemolytic” or “green” streptococci. The prognosis in 
the localized infection has been .shown to be much better than in the 
diffuse process. Treatment appears to be greatly aided if a specific 
antiserum is available. 
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wlicu ihc spinal fluid was found io bn fnrbid llioufjh under nonnnl jirossurn. , Study, 
showed tins fluid contained S.ofO W-B-C. l>'^r ^ram-positivn diplo- 

cocci, wliicli on culture proved to 1x3 pjiounuu-.o(3<3i, Tlie patient’s cours(3 was con- 
stantly downgrade, and she died twenty-eight hours after the onset of the initial 
chill. Clinically the sequence of events was believed to be: pelvic phlebitis, pul- 
monary embolus, and septic meningeal embolus from the lung. 

At necropsy the lungs and heart were found negative throughout, as was the gen- 
ital tract. There were found an acute traehcohiryngiti.s, a pneumococcemia and a 
pneumococcal meningitis. Postmortem cultures of the meninges and blood wore 
positive for the pneumococcus, the antemortem blood culture remained sterile. In 
the absence of so complete an examination, ibis case might well have been assumed 
to be of primary gcnitsil source, cspcciully with the, history of manual removal of the 
placenta. Search for a pneumococcal focus in either the pelvis or lungs wa.s, liow- 
cver, unavailing. The. acute trachcolaryngit is seems the probable source of the 
organisms causing the meningitis. 

Study of these cases of ptietnuoc'oecns infection in the future may, 
with typing of the organism, he much more clearly defined, as to source. 
For the present we must agree with Bondy and Hornnng that either 
type of infection is possible but the assumption of a primary source 
is permissible only after exhaustive study — elhiieal, hacteriologic, and 
pathologic. 

Twenty-three pneumococcal iufeetions of all types occurred dui’ing 
the period under study. This is an incidence of 1 in 855 deliveries. 
Of these three, or 1 in 6,788 deliveries, had a pneumococcal genital 
infection. It seems probable that this incidence is low and that more 
careful hacteriologic studies will differentiate more true pneumococcal 
infections from that heterogenous group of infections attributed to 
Streptococcus viridavs or “nonhemolytic’’ streptococcus. 

From a .statistical summary of the reviewed cases we can learn .some- 
thing of the prognosis; 


RECOVKllKlt NOT STATEn DIED 

a? Puerperal infections 9-24.3% 3-8.1% 25- 67.0% 

a Peritonitis in pregnancy 8-100.0% 

17 Infections associated with abortion .3-17.7% 14- 82!3% 


57 Total diffuse infections 12-21.0% 3-5.3% 42- 73 7% 

23 Localized abscesses 11-48.0% 6-26.0% 6- 26.0% 


While these figures, obviously, are not to be taken as showing any 
more than a trend they do shoAv the marked difference between diffuse 
and localized infections. Our otvn eases suggest that the prognosis in 
eases treatable by a specific serum appears definitely improved. 

Piophylaxis is, of course, the ma^or consideration in a discussion of 
Ibe treatment of these conditions.. General antenatal care seems the 
best prophylactic measure. The incidence of pneumococcal infection is 
said to he lower in pregnant women than in the general population. 
Whether it is the dislike of meeting strangers while large with child 
and the resultant avoidance of crowds, thus decreasing the probability 
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blood CO2 evidence of alkalosis. Moreover, chloride contents bad not 
been lost during postoperative vomiting wliicb is recognized as a 
factor in this alkali acid imbalance. 

Patients evidencing mild shock to extreme collapse at the time of 
delivery have been observed innumerable times. Quite often it has 
been encountered very shortly after the beginning of the anesthetic, 
but more often accompanying the necessary deep anesthesia for the 
termination of dystocias. Past judgment has always labeled sucli 
tragic complications as cardiac failure, pulmonaiy embolus, surgical 
shock and if death ensued, postanesthetie deaths. Recent observation 
and studies upon such patients long in labor have revealed occasion- 
ally the presence of acetone and diacetie acid in the urine, while the 
blood CO2 estimation almost consistently showed the presence of 
severe acidosis. 

An interview Avith a superAusing nurse of an obstetric service even 
before this study was begmi disclosed the possible cause for the pres- 
ence of acetone and diacetie acid in the urine. She remarked “that 
the anesthetist requested fluids to be limited at least during the second 
stage of labor, so as to avoid the vomiting associated Avith anesthesia." 
Further inquiry revealed that many patients receh^ed very little food 
due to the discomforts of labor and analgesia. The forcing of fluids 
and the giving of food has eliminated this type of acidosis. Therefore, 
it AA^as assumed to be a mild staiwation and dehydration acidosis re- 
sulting from the limitation of fluids and food. The giving of glucose 
intraA’'enousl3' as a prophylactic in all cases in labor over thirty hours 
before an anesthetic or obstetric operation is started has also played 
an important part in bringing about such gratifying results. 

Further blood studies of patients dying after long and difficult labom 
shoAved the presence of a mai'ked acidosis AAdiich failed to re.s])ond to 
the usual combative measures, i.e., glucose and insulin. This inclined 
us to believe that either of the extreme alternations in alkali acid ratio 
may be reached before death and that this is a primaiy or important 
contributory factor, AAdiich if recognized or corrected may reduce the 
unfavorable results. It so happened during our routine blood CO2 
e.stimation of normal labor, that a patient Avas admitted after liaA'-ing 
been in labor for Aa'c days. She AAms in extreme shock AAoth Ioaa’ blood 
pressure and a rapid pulse. The .skin AA’as cold and clammy. The blood 
CO 2 v'as 15 A'olumes per cent. The urine .shoAved no acetone and 
diacetie acid. This has been a frequent finding in extreme labor 
acidosis. Glucose and insulin AA^ere administered AAdth no re.spon.se .such 
as had been noted in prcAdous cases. As a result of this experience, 

AA’e decided to conduct a clinical experiment AA-ifli the hope tliat Ibis 
patient’s condition could bo more efl'ectiA’cly combated. One of us 
suggested sodium bicarbonate solution intravenously, as this lias been 
used .succe.''.sfully in controlling the .scA'crc acido.sis of uremia. Accord- 
inglA’, a 2 per cent solution of sterile .sodium bicarbonate Avas given 
and* the blood CO- e.stimation.s recorded. Tlicre Avas a distinct CO- 
clcA-ation and the patient’s general reaction Avas favorable, and it 
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AN EXPERBIENTAL STUDY OP ACIDOSIS AND 
ALKALOSIS IN LABOK® 

W. T. Pride, M.D., J. R. Reinberger, M.D., and D. T, Holland, M.D,, 

MEJipms, Tenn, 

(From the Department of Obstetrics, University of Tennessee) 

T he neee.ssity of the nonnal alkali iiiaiiitenance for liealtli has been 
clinically appreciated for many year.s. Formerly, a patient free of 
organic disease Avas assumed to be a sound .subject for any gynecologic 
or obstetric procedure. The physiologic approach to analysis of sud- 
den unaccountable deaths has revealed that many were due to marked 
disturbances in the blood alkali acid ratio. Several years ago one of 
us encountered a severe alkalosis in a patient thought physically fit 
following a prolonged anesthetic for a simple gynopiastic procedure. 
The patient failed to respond to the available therapeutic measures, 
i.e., hj^pertonic salt solutions and blood transfusions. More recently 
a second patient received a prolonged gas anesthetic for an operation 
on a rather extensive pelvic inflammatory condition. Several hours 
after operation, she went into .shock associated vdth complete anuria. 
The anuria was intermittently overcome by the introduction of glu- 
cose solution, hut to our astonishment the carbon dioxide estimation 
revealed a fairly marked alkalosis of 78 instead of an acidosis as 
anticipated. In other words, both of these patients, in excellent cou- 
had received a prolonged gas anesthetic and presented the 

’Read before Tennessee .State MecHcal Association, April 12, 1937. 
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presence of acetone and diaeetie acid. Tliere was a constant lowering 
of tlie blood CO2 as labor progressed, which reached the lowest point 
at the end of the second stage with recovery to normal immediately 
following delivery. This is in accord with most observations. The in- 
teresting fact was that the degree of acidosis was always in direct 
ratio to the hours and character of labor. This increasing acidosis was 
assumed to be the accumulation of lactic acid resulting from increased 
muscular activities. "While we recognize the desirability of estimating 
the normal lactic acid content during labor, this Avas beyond the scope 
of our department Ai^hieh is essentially clinical Avith veiy limited bio- 
chemical facilities. 

Table I presents the blood CO, estimations done in 157 patients during the first 
stage of labor. Tlie lowest was 21.G vol. per cent, the highest 5G vol. per cent. Tlie 
average reading for the 157 patients was 42.98 vol. per cent. Tliis indicates a 
moderate acidosis for the aA'crage, but the ones of interest are those with extremely 
lower readings who in some instances unless combated would pass OA'cr to a pathologic 
state. Therefore, it is advisable to keep in mind the possibility of such patients Avith 
a tendency tmvards the greater degrees of acidosis. 


EXPEKIilEXT 1. ACIT)O.SrS PRODUCED BY EtIIER AXESTIIESIA 


DOG 

! 

CONTROL 

DURATION 

OF 

ANESTHESIA 

2nd CO. 

1 

DECREASE 

INCREASE 

CONDITION OF DOG 

G 

50 Vol. % 

20 rain. 

42% 

8 Vol. 


Normal 

7 

57 Vol. % 

20 Min. 

48% 

9 Vol. 


StarA-ed 3 days 

S 

4G Vol. % 

35 Min. 

35% 

11 Vol. 


StarA-ed 3 days 

9 

52 Vol. % 

30 Min. 

55% 


3 A’'ol. 

Moderate starA'ation 

10 

None 

20 Min, 

38% 



Normal 

10 j 

38 Vol. % 

45 Min. 

31% 

7 Vol. 


Good 

11 

45 Vol. % 

20 Min. 

42% 

3 Vol. 


Good 


Tlie ancstlictic was not carried to tiic end point, but tliere is a decrease in the 
blood CO 5 in proportion to duration of the anesthetic. There is an aA'erago decrease 
of 7.0 vol. per cent for the ether ane.stlie.sia of twenty-five minutes. This A'crifics 
the previous .statement that anesthesia produces and intensities the acidosis. 


Table II includes the blood CO, e.stiniations of 05 patients done during the second 
stage of labor, the average 40.05, lowest 29 and highest, 53.30. These obserA’ations 
substantiate the jireviously made statement that the acidosis increases as labor pro- 
gresses and i.s intensified by the character of labor. The longer and more ditlicult 
tlie labor the greater the acidosis. 

Table III includes 50 patients immediately after delivery, 'fhe average was 48.9, 
lowest 20.2 and highest This ob.‘-ervatioii records the immediate response of the 

blood CO, to normal after the cc.^.^ation of muscular activity. 

FeeliJig that tlie pre.seuce of diaeetie acid and acetone in the urine 
dtie to dehydration and starvation and the acidosis eAodenced by blood 
(.'Og Avjis in direct ratio to muscidar acliAnty, it A\ms decided to sec the 
cfiVcl f*f A'arions .s;edative.s. 

A stndy of .soditnn atiiyl.-il in eight etises sltoweri this drug had ap- 
parently very little effttet ujtoji the blood CO^- Three eases .shov.'cd an 
,'iverag»e increase of J2.3 A’oi. per eent after its administration, Avhilc 
r» eases showed a decrease of 13.d vol, per cent. This indicates that 
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appeared as tliougli she would recover. This improvement was not 
sustained and death followed. It is now felt from recent experiments 
in dogs that this combination glucose and sodium bicarbonate solution 
ma}’ result in a chemical incompatabilit}' of a toxic nature, because 
death followed its administration in each of the 5 dogs to which it was 
given. In spite of this unfavorable reaction of the sodium bicarbonate 
and glucose combination, we still felt the need for a rapid neutraliza- 
tion agent that could be introduced into the circulation without harm- 
ful effects. 

The literature contains many articles concerning the relationship of 
acidosis to normal pregnancy and labor. Mention is made of its ever pres- 
ent association in the toxemias. In an attempt to explain this commonly 
reported finding, a series of blood CO:.* studies in normal labor were 
carried out, dehydration and starvation acidosis being eliminated by 
proper fluids and food. The urine of these patients did not .shoAv the 


Table I. CO. Readixgs ox 157 Patie.vt.s — Fulst Stage of Labor 


tatiexts 

REABIXGS 

PATIENTS 

r.EAinxGS 

PATIENTS 

READINGS 

PATIENTS 

READINGS 

1 

51.0 

41 

40.0 

81 

40.0 

121 

44 

o 

39.0 

42 

35.30 

82 

35.0 

122 

41 


54.0 

43 

32,0 

83 

47.0 

323 

45 

4 

43,0 

44 

4G.0 

84 

30.0 

324 

38 

5 

51.30 

45 

25.0 

85 

38.6 

125 

43 

() 

24.30 

40 

48.0 

SG 

44.0 

326 

45 

7 

45.0 

47 

49,75 

87 

43.2 

127 

44 

S 

40,0 

48 

49.0 

88 

41.75 

128 

43 

9 

54.G0 

49 

54.75 

89 

35.0 

129 

33 

10 

40.0 

50 

37.0 

90 

39.6 

130 

33 

11 

48.0 

51 

55.30 

91 

21.6 

131 

48 

12 

57.0 

52 

56,0 

92 

24.0 

132 

39 

13 

48.0 

53 

42.60 

: 93 

41.6 

133 

44 

14 

45.0 

54 

42.60 

1 94 

39.0 

134 

45 

1;3 

55,60 

55 

38.0 

95 

42.0 

135 

44 

IG 

50.30 

5G 

51,0 

96 

43.0 

136 

52 

17 

42.0 

57 

35.0 

97 

38.G 

137 

51 

18 

45.30 

58 

44.0 

98 

41.75 

138 

28 

19 

38.0 

59 

43.0 

99 

43.2 

139 

44 

20 

54.0 i 

60 

32.0 

100 

25.0 

140 

45 

21 

52.60 

61 

40.0 

101 

50.0 

141 

44 

22 

38.C0 

G2 

48.0 

102 

43.0 

142 

52 

23 

41.75 

63 

45.0 

103 

39.3 

143 

51 

24 

46.30 

64 

45.0 

104 

46.3 

144 

28 

25 

39.30 

65 

44.0 

105 

50.0 

145 

48 

2G 

40.0 

GG 

42.0 

106 

54.75 

146 

46 

27 

24.0 

67 

46.0 

107 

48.3 

147 

44 

28 

2G.0 

68 

53.0 

108 

40.0 

148 

51 

29 

41.30 

69 

48.0 

109 

41.3 

149 

49 

30 

54.0 

70 

3G.0 

■ 110 

50.3 

150 

49 

ti'J. 

42.0 

71 

44.0 

111 

46.0 

151 


32 

58.6 

72 

44.0 

112 

52.0 

152 

31 

33 

47.6 

73 

40.0 

113 

46.0 

153 

45 

34 

44.0 

74 

43.0 

114 

47.0 

154 

43 

oO 

3G 

51.0 

44.0 

75 

76 

31.0 

46.0 

115 

IIG 

45.0 

41.0 

155 

156 

44 

40 

O i 

38 

35.30 

50.60 

77 

78 

42.0 

26.0 

117 

118 

48.0 

38.0 

157 

44 

39 

31.0 

79 

48.0 

119 

51.0 



40 

37.0 

SO 

31.0 

120 

46.0 
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pulnioiiaiy ventilation lij'oseine was proved of some value, but mainly 
because it always inlensified the scdalion conscqucutl.y reducing muscu- 
lar activity. Sodium bicarbonate by mouth was given in a few cases ivitli 
sodium amytal and liyoseine. The COo was elevated from 4 to 24 vol. 
per cent, indicating its value as an adjunct with analgesic medication. 

Pursuing our original motive, the correction of physiologic acidosis 
bj^ the administration of soda, it was decided to attempt to combat the 


Table III. Postpartum CO. Readings 


PATIENTS 

READINGS 

PATIENTS 

READINGS 

PATIENTS 

READINGS 

1 

36.0 

18 

35.3 

35 

55 

2 

57.6 

19 

49.3 

36 

65 

o 

O 

51.0 

20 

29.2 

37 

48 

4 

34.0 

21 

43.0 

38 


5 

8G.G 

22 

40.0 

39 


G 

36.G 

23 

35.0 

40 


7 

56.3 

24 

40.0 

41 


8 

38.0 

25 

46.0 

42 

63 

9 

52.0 

26 

35.0 

43 

42 

10 

50.0 

27 

43.0 

44 

45 

11 

50.0 

28 

38.0 

45 

47 

12 

48.0 

29 

44.0 

46 

51 

13 

48.0 

30 

44.0 

47 


14 

62.3 

31 

59.0 

48 

55 

15 

46.6 

32 

47.0 

49 

42 

IG 

53.6 

33 

61.0 

50 

57 

17 

51.3 

34 

48.0 




Experlment 3. Experi.mental Acidosis Produced by Intravenous Lactic Acid 


DOG 

CON- 

TROL 

CO.VDI- 
TION OF 
DOG 

INTRAVENOUS 

SOL. 

TIME 

2.ND 

CO. 

CONDITION OF DOG 

decrease 

CO, 

3 

56 Vol. 

Normal 

Lactic Acid 
1%— 4 gm. 

40 Min. 

42 Vol. 

No cfToct 

14 Vol. 

3 

42 Vol. 

Normal 

1%— 3 gm. 

20 Min. 

50 Vol. 

No ciToct 

Increase 

of 

8 Vol. 

4 

56 Vol. 

Normiil 

2% — 14 gm. 

25 Min. 

15 Vol. 

Slow respiration 

Decrease 

of 

41 Vol. 

17 

•16 Vol. 

Normal 

2%— 10 gm. 

.30 Min. 

29 Vol. 

Blood slightly hc- 
molyzed 

17 Vol. 

17 

29 Vol. 

Normal | 

2%— 10 gm. 

30 Min. 

16 Vol. 

Slow, deep resp.; 
irritability 

13 Vol. 

17 i 

16 Vol. 

Normal 


40 Min. 

16 Vol. 

Marked homolysi.®. 
Diarrhea, hemo- 
globinuria, vom. 
bl.; recovered 

No 

change 

j 

I 

O 

50 Vol. 

Normal 

3^^— 9 gm. 

1 

1 

20 Min. 

25 Vol. 

IIomolv.ais-Rec. 
Died. ■ 

25 Vol. 

o 

25 Vol. 

Normal 

3%— 1.5 gm. 

20 Min. 

7 Vol. 

Ilenioglobinurin 

IS Vol. 


L'ii’tif fiivcn inf r:iv(’iU)U.‘<Iy product's acitloHis. One f^ram reduces CO, 4.'I Vol. 
per cent. A 3 P“T een! solution in flic normal doj^ produeps «Ieatli. Jniponding sifios: 
rt'-pirnfnry failure and iiemoolofiinuria vifh o'-easion.nl vornifiny and diarrliea. H'*' 
2 |>er eetit .'■olution aside from a mild liemni'lol/iriurin is vifliout unlianiiful efTeet". 
A 1 cent solution e.'sn }«• used Mifely nnd produces the desired ficiflosis. _ 
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Table V. Showing Inadequate Absorption of Sodium Bicarbonate by IUictuji 



NO. HR. OF labor before 
N ancOj 

time FROM Na TO 
2 nd CO, 

1st 

CO, 

2nd. 

CO, 

INC. 

DEC. 

Administration per Pectnm 

1 

3'45" PI Mod. Sev. 

3 hr. 5 min. 

54.0 


■■1 

10.0 

2 

7'15" PI Mod. .Sev. 

10 hr. 

35.3 




3 

23'15" PI Mod. 

3 hr. 

52.0 

45.3 

■H 

0.7 

Aver. 11 hr. Approx. 

5 hr. 20 min. 

47.1 

41.3 

19 

11.3 


Administration liy Vein to Anteimrtnm Cases — 9 Mo. Pregnant 


1 

500 c.c. 2% 

1 hr. 10 min. 

43.0 



2 

1000 c.c. 2% 

2 hr. 40 min. 

48.0 


■^9 


Average 

1 hr. 55 min. 

45.0 




Experiment 5. Correction of Artificial Acidosis by Intravenous Sodiuji Bi- 
carbonate Solution 


DOG j 

CON- 

TROL 

ACIDOSIS BY 
LACTIC ACID 

TIME 

REzVD- 

ING 

CORRECTED 

BY SODA 
SOL. 5% 

TISIE 

READING 

CONDITION 

OF DOG 

o 

50 

9 gm. 3% 

20 

25 Vol. 

25 gm. 


213 Vol. 

Died 



1.5 gm. 3% 

20 

7 Vol. 





4 

50 

Lactic Acid 

25 

15 A'’ol. 

Soda 5% 


113 Vol. 

Good 



14 gm. 2% 



15 gm. 




4 

113 




Soda 5% 

25 min. 

103 

Diarrhea but 






15 gm. 



recovered 


Dog 2 records the correction of an extreme acidosis of 7 vol. per cent produced by 
lactic acid and was reversed to an extreme alkalosis of 21?. vol. per cent. It is true 
the dog died, but the result is interpreted in the same manner as previous experiments. 
Dog 4 a moderated acidosis was corrected by a 3 per cent solution of sodium bicar- 
bonate without any clTects. It is certain that a 2 per cent solution would have ac- 
complished the same results without the necessary risk. 


Experiment G. The Effect of an Intravenous Co.mbination of Glucose and 
Sodium Bicarbonate. This Experiment Was Done to Prove the Incom- 
p.vtibilitv of These Two Drugs When Combined 


DOG 

CONTROt. 

CONDI- 
TION or 

DOG 

INTP.AVEONUS SOL. 

TIME 

2.n'd. CO, 

END RESULTS 

9 

50 Vol. 

Ether 

Glucose 20% 

13 HR. 

34 Vol. 

Died — ^BI. Sng- 

13 

45 Vol. 

Starved 

Glucose 20% 100 gm. 

50 Min. 

84 Vol. 

ar GOG 
Convulsions 

1.3 

S4 Vol. 

.Starved 

Soda 2% — Insulin 
Xothing 

45 Min. 

52 Vol. 

Deatli 

0 

42 Vol. 

.Starved 

Glucose 20% 40 gm. 

15 Min. 

128 Vol. 


0 

ICS Vol. 

Ether 

Soda .5% 10 gin. 
(Jlucose 20% 20 nui. 

15 Min. 

148 Vol. 

Convulsions 

0 

14S Vol. 


.‘^oda 5 gm. 

Xo Sol. 

20 Min. 

70 Vol. 

Death 

7 

4S Vol. 

'n.3 Vol. 

Starved 

Ether 

Same 

Glucose 20% 40 gm. 
Soda 10 gm. 

•Same 

20 Min. 
20 Min. 

113 Vol. 
128 Vol. 

fVmvulsions 

1 

;12S Vol. 

Same 

Same 

45 Min. 

85 Vol, 

Death 


In a .-''ries 'if S 'log- in nlii.'b a.-idosis ha/l }>c<»n pr'«In''ed by '•(Jinriznlion, a '■orii* 
binafi'in 'glu ’o-.- sobition 2b j.or rent and s'enum bii-arli'iiiafe .I jkt rent v.ere 
given jri5riive;eit!-ly. iJ.eith f'lllov.cd in e;ieh of the s dogf-. T!ii“ enrroborate” on' 
previon- eHr:;i":(l tbri! tbi- ronibinrilion iii letlially ffixi'". 











































WEIGHT CHANGES IN PREGNANCY''' 
Philip N. Bray, M.D., Duluth, Minh. 


INTRODUCTION 

V ARIOUS researeli workers, especially Cummings,^ liave come to tlie 
conclusion that weight changes in pregnancy have a definite rela- 
tionship to obstetric pathology. Hence this stud.y of weight changes 
in normal pregnancies was nndei’taken: (1) To determine wliether or 
not parity, age, and body build are factors in the changes in body 
weight during pregnancy and the puerperinm. (2) To determine 
Avhether or not the daily Aveight changes in the first eight days post- 
partum are all decreases, Avhether or not there are any significant dif- 
ferences in them, and if there are significant differences on AAdiich days 
they occur. (3) To determine the total amount of weight change in 
the first eight days postpartum. 

SUMMARY OP THU LITERA'J'UHK 

In summarizing the literature on the subject, it becomes evident dial 
conflicting i-esulfs have been obtained from the time of GassnerV 
Avork in 1862. i\Iost Avorkers ImA'e thought that parity, hodj'’ build, 
and age all affect AA'eight changes in the prenatal and puerperal 
periods. HoAvever, there is considerable Avariation of opinion on the 
type and amount of puerperal Aveight changc-s. This reAUCAV of pre- 
A'ious Avork Avas giA-cn in absolute AA'eight ebanges rather than relatiA'c. 

The literature on the prenatal period Avill be analyzed lir.«t. Tlie following men, 
G:issncr2 (18(52), Hauinin-'' (1887). Lorenzen-' (11)21), Keinj)er)> (11)24), lIel>eo'’ 
(lt)2S), and Trillat' (1928) eanio to the conclu-sion that niiiltiparac gained more 
than primiparac; Avhilo Hannahs (1925) and Cummings’ (1924) found that 
primipanie gained more tlian multiparsie. Zangemeister!' (1910) found that mult iparae 
and primiparac increased in weight equalh- from the 29tli week on. Siddall and 
Mack’e (19.'!.") found that parity h.ad little, if any, influence on the Aveight changc.“. 
The following men. Gas.-^ners (18(52), Baumm-A (1887), Zangemei.stcr'-' (191(5), Loren- 
zcn< (1921), Kemper'' (1924), MalinerU' (1924), and JverAvin’^ (1920) found that 
licaA-y AA-ornen gained more than light. None of (he Avork shoAved the rever.'-e, tluit the 
light AA’omen gained more than Ihc heuA-y. .Sifldall and .Maekm (l.‘t.'!.'!) cfiinc to iho 
comdusion that liody luiild had little, if any, infliienee in Aveight changes. The fob 
loAving Avorkcr.s, LorenzeiU (1921), Kemper^ (1924), :ind .Siddall and Mack)" (lO.!."*) 
found that the young Avomen gained more than the old. None of the Avorlcers Averc 
of the opposite oj)itiii)n, that the old Avomen gaineil more that) the young. 

Ne.At the literature oil tlie piierfK'ral jirTitHl Avill he an.'ily/.cd. The follo'ving 
men, (?a--nefi (18ri2), Hrninim’* (I8H7;, and I)ef,ee" f I!t2S^ came to the conclusion 

•Tilt' stAoSy A’.n’i .‘utimlttc'i to tli'- ftrailunte School of tlic i;nlvcr.''lt,v of Minn< '-'>t« 
!n p.trtla! fsr!tmrn.nt of ttic r'-qulrc-ments for Uit <!cfrr<:c of blaster of Science )>> 
Ob'itctrlc’' r.r.t! Gyr.ccolopy. 
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livery, and febrile puerperium. As a starting point in the weight his- 
tory the patients stated their normal nonpregnant weight, Aveariug 
their usual house clothes. Usually the patients had been weighed 
within a short time before the3’- became pregnant.* During the pre- 
natal period the patients were weighed with clothes on every two 
weeks until the last montli, and every week during the final month. 
These prenatal weighings were done on the usual pound and ounce 
lever scale, and the results converted into kilograms. 

The weighings just before deliveiy and during the puerijerium were 
taken on a veiy delicate Henry Troemner scale. This scale was graded 
in the metric sj^stem, and was constructed like the instruments used in 
quantitatiA’^e ehemistiy. The scale guarantee was that of a sensitiAdty 
of plus or minus 5 gm. Avith a load under 300 poimds. Actually, hoAv- 
CA’^er, it Avas found to be more sensitiAm than this, as changes doAAm to 
a gram Avere registered. 

One Avoman Avas Aveighed at a time. A Avheel litter Avas used in 
transporting the patient to the scale. The top of the litter Avas de- 
tachable from the four-AAdieel frame. Four chains Avere hung from 
one end of the scale bar, and these snapped onto the litter top. This 
top, a blanket, and a perineal pad Avere first carefully balanced to zero 
ly means of a bucket of fine lead shot hung from the other end of the 
scale IcA'er bar. The patient aa’RS then placed on the litter top, Avearing 
the perineal pad, and eoA'ered onl.A’’ bj* the blanket. The litter frame 
Avas pushed aAva.A’, so that the actual AA'eighing AALas onl}’- of the patient, 
as eA’eiything else had been preAdousl.A’ balanced to zero. The method 
of AA'eighing AA'as the same as that used in quantitath'e chemistry, tak- 
ing a certain number of oscillations, aA'eraging and finding the dead 
center. 

Sixty-nine AA'Ojnen Avere AA'eighcd on this accurate scale just before 
dcliA'ery, immediateh' after deliA'eiy, and at the same time each after- 
noon during their hospital stay. They AA'ere giA’en a thorough enema 
before deliA'ery, and their boAA'els AA'ere kept open after deliveiy. Five 
of the AA'omen, hoAA'cver, insisted on going home on the scA'cnth po.sl- 
parlnm day, so that only 64 cases AA'ere completed. j\ll componcnl 
products of labor Avere Aveighed on a smaller metric lever scale. The 
jiroduots consisted of fetus, placenta, fetal urine and stool, mothers 
urine and stool, and blood fa .small additional remainder of the blood 
had to be estimated), ^’he remaining difi'erence betAA’cen prcdeiiA'cry 
and immediate jmstdeliA’cry A\-eight coA'cred amniotic fluid and mois- 
ture lost by shin evaporation ami respiration of molber. 

*I fr'Uri-!! tie* tint tin* p'iti<nti w*-r<' not fUl>‘y'UiK n.*! to De'ir 

Jml l**'*:i witlifn !i riiontii or t-o lu-fon- pr'-rn.-xit. 'I'/il." 'e'-in- 

tiftt t!.'* v.ir>- jiroiiit)!;.' rif-rurrttf- v.jsiiln tli<* liiiiltf-: iif orillinry foinrn'T'i.i 

j-rni'-.t riri- in rr*'<<-rj nn<l <Ii«i!r .‘.trovs. 
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tliat niultiparae lost more than primiparae. The reverse, that priiniparae lost more 
than multiparae, was found in one phase of Kemper ’s^ work (1924). Heil^s (189C) 
found that para i, iii, iv, and v lost less than the average, while para ii lost more 
than the average. The following, Gassners (18C2), Baumms (1887), HeiPs (1896), 
and DeLeeG (1928) came to the conclusion tliat heavy women lost more than 
light. The reverse, that light women lost more than heavy, was found in one 
phase of Kemper’s^ work (1924). In comparing the weight changes between old 
and young in the puerperiura, Heips (1890) found tliat in the youngest and oldest 
groups, the weight loss was under the average. Kemper^ (1924) found a great 
diversitj’ of results according to what groups were compared. First, he analyzed the 
first twelve puerperal days. He found in comparing the heavy elderly multiparae 
and the light young primiparae, that the heavj’ lost more than the light, the 
elderly more than the young, and the multiparae more than the primiparae. In 
comparing the heavj- j’oung multiparae and tlie light old primiparae lie found, 
also, that the hea'S’j* lost more than the light, the old more than the young, and the 
multiparae more than the primiparae. However, he found that heavy old nuiltip- 
arae lost more than light old multiparae, the light old primiparae lost more than 
heavy old primiparae, the heavy young multiparae lost more than light young 
multiparae, and heav}' young primiparae lost more than the light young primiparae. 
When Kemper^ compared the weight losses of delivery plus the first twelve 
puerperal days, he found the heavy lost more than the light, the old more than 
the jmung, and the primiparae more than the multiparae. 

Gassner2 (1862), Baumm^ (1887), and HeiU^ (1896) were the only authors who 
stated whether or not the immediate puerperal weight changes were all decreases. 
Gassner2 (1862) and Baumms (1887) found the puerperal weight changes to be all 
decreases. Gassners (1862) carried his figures through the eighth day postpartum 
and Baumms through the sixth day postpartum. HeiBs (1896) found from the 
eighth postpartum day on there was an increase until the thirteenth day, wlien ho 
discharged his patients. (He frequently had a very small secondary reduction on 
the ninth, tenth, or eleventh day.) 

Significant differences in the daily puerperal weight changes were sliomi in the 
work of Gassners (1862), Baumms (1887), and HeiB3 (1896). HeiBs (1896) found 
a definite augmentation of loss on the first, fifth, and sixth days. Gassnera (1862) 
found a definite' augmentation of loss on the first day, then a more or less gradual 
diminishing loss. Baunims (1887) found a definite augmentation of loss on the 
first and fourth days, with a gradual increasing loss on the fifth and sixth days. 

The total amount of weight change in the' immediate puerperium of the various 
authors, will next be analyzed. Gassners (1862) found a loss of 4.8G8 kilograms 
in eight days. HeiB3 (1896) found a loss of 1,700 kilograms in eight days. 
Zangemeistero (1916) found a loss of 1.61 kilograms in seven to twelve days. 
Kempers (1924) found a loss of 1.261 kilograms in twelve days. 

From this review and summary it becomes apparent that there is: (1) only 
a small amount of previous work, (2) a great conglomeration of conflicting ideas 
and opinions as to the effect of pregnancy and the puerperal state on the weight of 
women, (3) a complete lack of sufficiently accurate work to measure small changes 

m weight correctly, and (4) a complete lack of statistical evaluation of the 
weight changes. 


METHOD OP COHDECTING AND ANALYZING DATA 

Since the purpose of this study was to measure the physiologic 
changes in body weight of women during the prenatal and puerperal 
periods, care was taken to exclude all eases of toxemia, abnormal de- 
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Croup, and Weight 
^aln in Xllograns 



Chart 1. — Graph made of the means of the total weight gains in kilograms during 

the prenatal period. 
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For purposes of comparison and study, the Ijasic data were divided 
into a nnmber of groups. 

The first dmsion was according to parity, first into three groups: 
para i, para ii, para iii and over, and second into priiniparae (para i) 
and mnltiparae (para ii and over). 

The second division was according to three age groups, young less 
than twenty-five years, medium twent 3 ’--five years to thirt 3 '-five jmars, 
and old over thirtj^-five years. 

The third division was according to three groups of hod}’’ build: 
slender, medium, and stout. The slender group included all women 
under two pounds per inch of height, medium from two pounds to 2% 
pounds per inch of height, and stout all cases of 2% pounds and over 
per inch of height. Since there were onl}’’ 5 cases in the stout group 
subsequent comparisons were limited to those between the slender and 
the medium groups. Also, since there were onlj'- one slender and one 
medium weight woman over thirty-five years, these two cases were 
omitted. Consequentlj'’, the weight comparisons in this group were 
made up of women in the slender and medium weight groups, under 
thirtj’’-five years of age. 

The mean weights and their standard eiTors were computed by the 
usual statistical methods for each one of these subgroui)S. The dif- 
ference between any two means was tested for significance by the 
ratio of the difference to its standard error, that being the commonly 
used relative deviate. 

AVhen E. is 2.0, such a diiference between two means would occur for two samples 
from the same population only 5 in 100 times. Wien R is 3.0, such-a diiferonce would 
occur between two samples from the same population only 1 in 100 times. Accord- 
ing to common statistical practice a difference is considered significant when it 
would not occur by chance oftener than 1 in 100 times, i.e., when R is 3 or more. 
Some workers consider a R of 2.0 as indicating a possibly significant difference. 
Since P, the probability integral, indicates the chances in unity, P times 100 equals 
the chances in 100. The means for the various groups are given in Charts 1 to 5. 

RESULTS 

According to the figures in Cliart 1, parity makes no difference in the 
increase in bodj- weight of pregnant women, since in this series none 
of the differences between the means had relative deviates as large as 
2.0. Similar analyses showed the same lack of difference in prenatal 
increase in weight for age and body build. The chart shows that the 
mean increase in weight during pregnancy is 10,750 kilograms. Too 
much reliance cannot be placed on this figure because of the unlmoum 

sources of error in the measurement of preconception weight of the 
women. 
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Likewise, age does not affect the daily postpartum changes in weight 
(Chart 3), as none of tlie differences between the means for the same 
day in the age groups had relative deviates as large as 2. 

With body build only one difference between the mean daily weight 
changes for slender and medium build (Chart 4) had a relative deviate 
between 2 and 3, all others being less than 2. Therefore, body build 
also had no influence on postpartum decrease in weight. 

The mean daily weight changes of the whole group for the first eight 
piierpei’al da.ys were next compared to each other as shown in Cliart 5. 
These changes show that they are all decreases. The decrease for the 
first day is significantly greater than that for any other day with the 



Total Efoup 


Ch:irt — Summarj' praph itiarfc of the menns of all the ca.s-e.'j. 

j)o.ssil)le exception of the fifth day, when the relative deviate of 2.7 
indicates a possibly significant difference. Also, the decrease for the 
fifth day tends to be significantly greater than that for all days except 
the two adjacent ones, the fourth and sixth. These differences indicate 
that the jmsipartum decrease in weight is not regular, but instead is 
largest (O.S kilo.) on the first day, drops to 0.2 kilogram on the second 
day, then increases to O.fi kilo, by the fifth day, and decreases again 
to the low level of O.OfJ kilo, on the eiglitli day. 'J’hc significance of the 
dilTcreiKa’s between the decrease for the first and other days, and be- 
tween the fifth and most other days, indicated that there is a true 
angmentation of the postpartum decrease on the first and fifth day.s. 

The total amount of decrease in weight for the whole grotiji in the 
first eight jmcrjiera! days was 2 .^'^ kilo, O.blO kilo. 
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According to the values given in Chart 2, parity makes no difference 
in the changes in mean daily weight during the puerperal period, since 
none of the differences between means for the same day had relative 
deviates of 3 or more. (There were three differences that had a rela- 
tive dewate between 2 and 3, but all the rest were less than two.) 
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WHEAT GERM OIL THERAPY 


III. Rat Experments, Lactation, CLEsncAL Uses, “Failures,” and 
Epeect Upon Congenital Anomalies 

Evan Shute, B.A., M.B., P.R.C.S.C., London, Canada 

(From the Department of Obstetrics and Gynecology, University of Western Ontario) 

RAT EXPERUEENTS 

A S WAS Dicntioned in a previous publication,^ female rats fed on an 
L E-free diet developed in two to four months the classical evidences 
of E-deficienej’-, viz., the habit of resorbing their fetuses. At the same 
time their blood serum revealed the presence of the antiproteolytie 
estrogenic factor for the first time. On the other hand, in normal control 
rats this was not the case. That report indicated that 88 per cent of a 
group of 16 rats showing sufficient deficiency of vitamin E to cause all 
their fetuses to be resorbed revealed the presence in their sera of this 
antiproteol 3 dic power, whereas onlj’- 5 per cent of a group of 20 rats 
given vitamin E or fed on approximatelj’' normal diets, or on E-defectivc 
diets for too short a time to become E-free, or normall.y fed male rats, 
revealed such power. Since that paper aiipeared, we have tested more 
rats under the same circumstances and now can report that our total 
figures should be respectiveh- 93 per cent of a group of 30 rats and 11 
per cent of a group of 28 rats. The accurac.v of tlie test is well illustrated 
by these figures. 

LACTATION 

Allot lier feature of intere.st is the fact that 16 of our 60 jiaticnls, who 
during pregnancy di.splajmd an exce.ss of the estrogenic antiproteolytie 
substance in the blood, and required wlieat germ oil in order to reach 
term, had an unusual amount of milk secretion just after deliveiy. One 
primiparoiis-paticnt had 8 ounces of milk available for each nursing for 
da.vs, and another primipara casibv produced 7 ounces or more for each 
nursing. Another priiniparous woman had so much .secretion on the 
day after deliveiy that she .soaked her clothing and bed, as a few women 
do on the fifth to tenth days postpartum. Surprisingly enough, we have 
noticed no tendency for this e.xnggcratod milk .secretion to continue be- 
yond the first seven to ten daj's po.siparluni. rndecd, after that time 
five of tlic.se 16 women e.xperienecd genuine fliffieully in luoviding 
adequate quantities of brca.st milk for their infants. On the other 
hand, H of our patients treated with the oil throughout pregnancy had a 

sio 
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DISCUSSION ^ 

This statistical analysis of new data has failed to substantiate earlier 
opinions that parity, age, or body build has an effect upon the in- 
crease of weight during pregnancy and the decrease of weight in the 
puerperium. Only Siclclall and Macki" j^ave found similar negative 
results as to the effect of parity and body build, and Zangeraeister» 
as to the effect of parity on weight variations in the prenatal period. 
However, Siddall and Mack^° did think that age was a factor, the 
younger women gaining more than the older. 

There has been a tendency, similar|to the findings in this analysis, 
\o note the major decrease in weight in the puerperium on the first and 
fifth or one of the two adjacent days. As previously stated, HeiP^ 
found an augmentation of loss on the first, fifth, and sixth days, 
Gassner- on the first da}'', and Baumm^ on the first and fourth days 
with a gradual increasing loss on the fifth and sixth days. 

The total decrease in weight in the first eight days of 2.831 kilo. + 

0.140 kilo, in this study falls intermediate between the low value of 
1.700 kilo, formd by HeiB® and the high value of 4.868 kilo, found by 
Gassner.2 Obviously, the amount of decrease would be materially af- 
fected by differences in diet and management of puerperium. 


SUJOIARY AND CONCLUSIONS 


1. Parity, age, and body build are not factors in the changes in bods’- 
weight of women during the prenatal period and the first eight days 
of the puerperium. 

2. The daily weight changes during the first eight puerperal days 
are all decreases, there being significant augmentations of loss on the 
first and fifth days. 

3. The total mean weight loss in the first eight puerperal days is 
2.831 kilo. ± 0.140 kilo. 


C, Lltzenfeerg and Dr. John A. Umer of the 
Uynecolop-^ for advice concerning the problem, and 
analysis “ Department of Anatomy for assistance in statistical 
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CLINICAL USES 

Should every pregnant woman lake wheat germ oil? One suspects tlie 
answer should be in the affirmative. It has long been recognized that a 
very high percentage of pregnancies in both America and Europe termi- 
nate premature^, whether by act of nature or human intervention. It 
would appear that the greater proportion of these abortions are natural, 
for the success of widelj’- knoAvn abortifacient medicines taken orally 
and Imown by the whole profession to be inert, suggests that abortion 
was impending Avhen these drugs were taken and tiiat their success was 
largely a triumph of coincidence. If we were to admit that even oue- 
tentli of conceptions were in danger of premature spontaneous interrup- 
tion, the widespread use of wheat germ oil earlj^ in gestation might seem 
to be justified. If, however, there be added to this indication for its use 
the beneficial effects achieved by it in tlie prophylaxis and tlierapy of 
abruptio placentae,"* and if that complication of pregnancy occurs as com- 
monlj- as Goodall would have us believe,"’ and as I also feel,** then there 
is some reason to advise the use of ^utamin E therapy in everj’’ preg- 
nancy. In the past four years I have had no habitual abortcrs in my 
private practice, but have treated 12 misc’arriages and 37 abortions witli 
wheat germ oil. l\Iiscarriage was prevented in 91 per ceiit and abortion 
in 88 per cent of the group of patients so treated. The therapeutic 
sueee.ss with the whole group of 29 eases therefore averaged 89 per cent. 

The effect of the oil in stimulating defective lactation in a certain 
percentage of women has been indicated earlier in this paper. 

If it is true that vitamin E acts lai’gcly through its antagonism to 
estrogenic substances in the blood, then it sliould have a jdaeo i)i the 
therapeutic fields now occuiiied by jiregnancy urine gonadotropic- 
hormone, thyroid extract and progesterone. In a previous paper" we 
suggested that it might be of use in treating defective male patients, as 
had been suggested earlier by IVIoench.** We produced testicular descent 
in a boy b.v means of its use after a long trial with a pregnancy urine 
gonadotropic substance had failed to help. We have used it success- 
fully in a very small number of cases of dysmenorrhea which were 
associated with a high blood content of estrogenic substance, based on the 
analogy between its action and that of progesterone. Vaginal and anal 
pruritus*' have been helped i)y it. in women whose blood showed estrui 
excess. 

One does not feel that it.s u.sefulness as a therapeutic agent has been 
exhausted by any such list as the above. Undoubtedly many more 
pathologic entities will be found to he associated with an e.xcess ol estro- 
genic, material in the blood, an«l will be materially helped by lheraj»> 
directed toward the corrcelion of such excess. 
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minimal amount of lactation from tiie very ])egimiing, drying up before 
the third day. To sum up, 36, or 60 per cent, of the 60 patients treated 
witli wheat germ oil during their pregnancies were able to nurse their 
babies for three months or longer, and 5 had very defective lactation 
&om the first. Smteen, or 27 per cent, at the beginning exhibited an 
unusual amount of secretion. As a control series we may refer to the 
nursing records of our last 60 patients who carried pregnancies to term 
without the use of wheat germ oil. Thirty-five, or 58 per cent, of the 
60 were able to nurse their babies, and 18 had very poor lactation from 
the very beginning. Only 7 exhibited evidences of an unusually large 
amount of milk secretion. 

It is known, of course, that cstrin is rc.sponsible for nijiple development, 
and the jirolif oration of the duet system of the breasts. The 
mammatropic hormone from the anterior lobe of the pituitary gland, 
which is directly responsible for milk secretion, comes into full play when 
the estrin of the body has been excreted in the puerperium, and this 
is supposed to be fairly complete by ten days, or even sooner. 

Sure2 showed that rats kept on a diet deficient in reproductive vitamins, but bred 
so soon after being put on this diet that the)' could deliver live young, could rear 
these up to the fifteenth or seventeenth day of life. Then lactation suddenly became 
inadequate and the young reached a weight plateau and soon perished. The ad- 
ministration of wheat germ oil to the mother rats, however, soon enabled lactation 
to proceed adequately and many young were saved. He believes the lactating mothers 
liad depleted their reserves of the lactation-promoting fraction of vitamin E and 
required tlie ingestion of more before furtlier nursing could be accomplished. Later^ 
he indicated that both the antineuritie and gvowtli-pvomoting fractions of vitamin B 
are important for adequate lactation in rats. With this work of Sure's in mind, we 
have tried large doses of wheat germ oil in the effort to stimulate lactation in 23 
women in the puerperium. All -were patients who could not produce more than 4 
ounces of milk per day in spite of every effort that could be made. Eifteen of the 23 
had taken wheat germ oil during their pregnancies. Of these 10 patients wc were 
successful in inducing adequate lactation in 6 and failed completely in 9, Of the 
other 8 we had success with 2. Altogether the successes were S in 23 cases, or roughly 
35 per cent. 

The patients who were successfully treated thus for inadequate lactation re- 
ported definite tingling of the breasts appearing in about five or six hours after 
the administration of an ounce of the oil. The breasts were well filled witli milk 
before twenty-four hours had elapsed, but treatment had to be kept up for about 
two weeks on the average. If it were stopped, lactation ceased, only to start up 
just as before when the oil was taken again. Sure remarked that rats required 
about twice as much oil for lactation as for reproduction, but this did not appear 
to be true in tliis small group of women we have studied. 

The number of our cases is too small to warrant any inferences, except 
that it seems as if a brief trial with a large dose of wheat germ oil might 
be indicated in those women who evince defective lactation in the puer- 
perium. 
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abortion or who liad taken absurd draughts for the same purpose and 
been pleased by their success. Indeed Tate^*^ has recently reported 
obtaining in the blood of a criminally aborting woman the same findings 
as in those of women who abort spontaneously, and which strongly sug- 
gest an excess of estrogenic substance. klalP® jmars ago observed that 
onl.y one of 82 eases of abortion, from which specimens were sent to 
him and which were found to be so deformed that abortion Avas very 
likelj', did not give a history of intervention to induce the abortion. 
]\Iall and IMeyer observed that abortions ascribed to influenzal and other 
infections '‘remind one of the defective fruit wliich persists insecurely 
upon the tree until a sudden gust of wind showers it to the ground. ” We 
suspect that such factors are in great part of secondaiy importance, and 
Avould be ineffective if the patient were saturated and controlled properly 
with Autamin E. 

To indicate the trend in recent opinion one may point to the AA'ork 
of Moussu^" Avho has had considerable success in proph^ylacticallj' treat- 
ing endemic abortion in cattle, formerly ascribed almost exclusiA^ety to 
infection Avith Bacillus abortus, by means of AA'heat germ oil. 

Tlie author lias had six instances of failure among Iiis oAvn patients 
including tliree premature deliA'eries of live children. One of these 
failures is included in the Watson and Tcav report. In this case the 
blood serum Avas normally digestilile at the time of the premature de- 
liA'ery. One patient aborted at the second month Avhose blood scrum 
did not shoAv any evidence of deficiency of vitamin E and on Avhom Avheaf 
germ oil therapy had no effect that could be discerned. The decidual 
east strongly suggested that there had been an attempt at the formation 
of a ])laeenta previa. In the other four cases the blood serum shoAved 
evidcTice of E-defieiency at deliA’cry, hoAA'ever. In one of these four tlic 
])atien1 had neglected to take her Avheat germ oil for three days before 
she suddenly Avent into labor. One patient had been deliberately taken 
off the oil in June of 1936 and put on a gi’cen diet in the ho])c it might 
proA'o to he an adequate substitute. Before the mistake could be recti- 
fied her membranes had ruptured and she had gone into premature labor. 
In the other tAvo cases the Avheat germ oil used Avas A’cry old and bad 
become slightly rancid. In the.se last four cases the antiproleolytic factor 
had re-a]ipearcd in the blood .serum at the time they Avent- into pre- 
mature labor. Tliis is at least a A'cry striking eoincidence. 

The literature Avould suggest Ibal lettuce, siiinach, Avaler cress, and 
other such green foods rich in vitamin E can be used as a substitute for 
the latter Avhen plentiful. That can he true only to a very limited extent. 
The author each spring and early summer for three years has at tempted 
just such a substitution ami been ecmipelhul to admit failure. S'omc of 
his patients, as has been mentioned, Avent into labor jirematurely, and 
Olliers threatened to do so. All of them showed a return of the anti- 
proleohiie fstrogenie factor in the blood in the eouiv'! of a Aveek or so 
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FAILURES ViHTH WHEAT GERM OIL THERAPY 

From Avliat lias gone before, it can be seen tliat many of tlie failures 
with wheat germ oil therapy have their origin in factors which are 
readily controllable. That there is a considerable percentage of failures 
cannot lie denied. 

Vogt-AIollerio in his series of 23 cases reported that 78 per cent of the patients 
went to term and 87 per cent delivered 'viable children. Watson and Tewn in 53 
cases reported 72 per cent success. More recently Currie^^ lias reported 86 per cent 
of his 33 cases carried successfully to term or beyond the fifth month at the time his 
report was sent to press. Nicholson in discussing his paper mentioned that two 
patients whom she had treated had not had a successful outcome. The author in a 
series of 44 cases of spontaneous abortions (as well ascertained as such cases can 
ever be) and 26 cases of spontaneous miscarriage^^ found in the whole group 74 per 
cent wliich showed E-deficiency or excess of the antiproteolytic estrogenic factor in 
the blood serum. As stated earlier in this paper, the author has treated 29 patients 
with threatened abortion or miscarriage with wheat germ oil with 89 per cent suc- 
cessful outcome at term. There still remains a considerable percentage of cases, 
ranging from 28 to 11 per cent, in which vitamin E therapy has appeared to be in- 
adequate, but one suspects this should not constitute more than 15 per cent. 

As lias been indicated, failure with this mode of tiierapy may be 
ascribed to inadequate dosage, personal idiosyncrasies leading to in- 
adequate assimilation, associated hypothyroidism, failure to allow for 
seasonal depletion of the body depots of vitamin E, rancid oil wliich has 
been kept at too high a temperature or allowed to deteriorate with age. 
Of course, we must add the very important and obvious fact that many 
abortions may not be due to E-defieiency or excess of estrogenic anti- 
proteolytie substance in the blood at all, hut to other factors such as in- 
fection, trauma, sperm abnormality, etc. 

Once our patients are under control ivith wheat germ oil we allow 
them to take long automobile rides or do lieav’y work without regard to 
the previous precarious character of the pregnancy. We have never had 
any untoward results from this practice. Indeed one of onr women with 
a tlireatened abortion, which was controlled by a massive dose of wheat 
germ oil, slipped on the stairs and descended a flight of four steps, sitting 
heavily on each step in doing so. There ivas not the slightest trace of a 
relapse in her condition and she had a normal delivery at term. Another 
case of partial abruptio placentae at the fifth month of pregnancy had 
her pain promptly controlled by two massive doses of wheat germ oil. 

On the next day she was eystoseoped for a complicating pyelitis, and did 
not abort. 

We suspect that ttie reverse is also true, viz., that many of the causes 
of abortion and miscarriage commonly accepted as such are of only 
secondary importance and eonld never provoke a threatened or actual 
interruption of pregnancy unless there was a background of deficiency 
of vitamin E. We have repeatedly found such a deficiency in the blood 
sera of women who had used ridiculously ineffectual measures to induce 
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feets siieli as spina bifida or liairlip, while the fetus is still plastic and 
one can hope that correction is at least theoretically possible. We do not 
propose to enter into any detailed discussion of these two points in this 
paper. Our views will be published later in more detail. 

However, one can often detect spontaneous abortion before it de- 
velops by means of the author ’s test for a disturbance of the relation be- 
tween vitamin E and estrogenic substance in the blood serum. In the 
hope that some success would attend a study of this equilibrium in those 
pregnancies Avhich later delivered deformed infants, we tested a large 
number of blood samples taken in the first trimester of pregnancy, 
especially from women who had had anomalous fetuses previously. Our 
series is small, ])ut is presented for what suggestive value it may have. 

Five women wlio Inter delivered deformed infants were tested in the first trimester 
of pregnancy. All showed estrogenic excess and deficiency of vitamin E in their 
blood sera. Six out of 8 (or 75 per cent) of defective pregnancies first tested in flie 
second trimester showed the same result. In short, where such a disturbance in the 
relation of vitamin E to estrogenic substance is found, one may simpcct, at least, 
that the fetus is deformed. That deficiency of vitamin E is a factor in producing 
fetal deformity is strongly suggested by the .studies of Macombersc and Byerly and 
his coworkors.2-t I'hat vitamin B, is also a fac-tor appears from tlie report of 
Slonaker, 2 .' and that estrogenic substance is invoh’od is indicated by Ivozelka and 
Gallagher.ac. 


Wliat will wlieal germ oil, rich in both E and B,, accomplisli if given 
very early in pregnancy in casc.s in whicli there is maiked probability 
that the fetus is abnormal? He would be bold who would presume 1o 
answer that question with assurance. A colleague. Dr. A. E. Movt.v, 
had a patient whose only conceptions had resulted in two succe.ssive 
tinenccphalie infants. Before the third conception and throughout the 
whole of that pregnancy she was given enough wheat germ oil to con- 
trol the estrogenic .substance in the blood. She delivered a normal child 
at term. l\rurphy-' has pointed out that where there is one defective 
child, the next child has twenty-four times as much chance of being 
deformed as a child chosen at random in the general population. AVith 
the background of two identical deformities in the siblings, the chance 
of this third conception having a normal outcome must have been vei-y 
small indeed.*’ 

There is an unusually marked tendency for harelij) to he lepeated in 
siblings, it is believed. The author had a i)atient whose first conception 
ended in a very severe cleft-palate and harelip at term. As soon as she 
conceived again, her blood was found to he defective in vitamin E and 


•Throur:li tb*; cmirt'^y Ur. A. SlrK-hilr of S<'brlrurvllli% Ont/irlo, J v.'iu 
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otl Ihi miiy. d'-Iivond a nonnnl at t'-rni. 

Till' niitlior Ti-i.orti-t In a l>r< vloii« p-iji-r* tin- a p(»-!if anf>- of two liydroi-irdi'ini-i-: In 
t'i‘- of id' K-ih fi ' tivo TTi!.*.. It'-oontl'.' l!rirr!“ Ikik l onpriiii d and i xd-nd' d O" 

oV.wrvation in hi-ndintly. (Nafujo l-l-J: 



SHUTB; 


815 


WHEAT GERM OHj THERAPY 

after the oil therapy had ceased. Prohahly so much of this estrogenic 
substance is in circulation in these precarious eases that a great deal oi a 
coneentrated form of vitamin E, viz., wheat germ oil, is required to 
prevent it from harming the pregnanej*. 

EFFECT UPON CONGENITAL ..VNOMALIES 

It has long been recognized that many spontaneous abortions and mis- 
carriages are associated with developmental anomalies of the fetus. 
This was best illustrated in the extensive studies of Mali and Mej’^er 
at the Carnegie Institute. 

Beckwith Whitehouseis mentioned two instances of deformed infants bom at term 
after abortion had been averted. Moench® states tl\at it is often not worth while to 
try to save the products of gestation nature is trjdng to get rid of, on account of the 
chance that the child will show developmental defects at birth. Mall and Mejer 
quoted a remark of Bacon who said he had delaj'cd an abortion in tno or three in- 
stances in which a monster had been delivered at term. Nageotte-Wilbouchewitehi® 
reported two examples of threatened abortions which were carried to term only to 
produce idiots, and two threatened miscarriages wluch when carried to term or near 
term produced respectively an infant with a malformed chest and one with a con- 
genital scoliosis. Kane, 20 among tliirty-sLx living children whose mothers were 
liabitual aborters, found that live were congenitally defective, and thought that tlic 
prevention of abortion in the early months of pregnancy merely prevented nature’s 
elimination of the unfit. He suggested that fetal anomalies might be due to hormonal 
deficiency. 

Some people may feel, tlierefore, tliat the preventiou of abortion 
and miscarriage by means of adequate wheat germ oil therapy is a 
misdirected effort. 

Falls , 21 however, using progesterone therapy was able to carry 83 per cent of his 
group of 41 cases of threatened or habitual abortion to viability. All that were car- 
ried to terra were normal, but two of his failures were cases in whicli abnormal 
fetuses were ex-pelled. Curriers carried 21 cases of habitual abortion to term with 
wheat germ oil therapy and notes that one of these died of a “ structural deformity 
of the throat.” WHiitehouseis mentions a woman delivered prematurely of a spina 
bifida in lier second pregnancy, wlio was carried to term in her tliird pregnancy by 
means of wheat germ oil. The normal hahy delivered in this third pregnancy was 
horn with a dimple over the lower .spine. Neither Vogt-Mdller,io Juliasz-Schairer 22 
nor "Watson and Town have reported fetal anomalies in the infants brought to term 
by them under the influence of wheat germ oil. Of the 29 cases of threatened 
abortion or miscarriage carried to terra on wheat germ oil by the author, one infant 
developed soon after birth a mild type of spasticity of the legs, which has persisted. 
I his patient had no oil until the flfth month. Another woman, who w'as first seen 
at the fourth month with so mucli amniotic fluid that the fundus uteri was at the 
level usual for six months, was put upon wheat germ oil at the flfth month, carried 
thus for two months, then x-rayed. As a deformed child was detected, labor was in- 
duced and a fetus with craniorrhaehi.cehisis was didivororJ. 

11 is obvious, of course, that the prime de.siderala in this problem are 
a ntcans of detecting fetal anomalies before at least the twelfth week of 
pregnancy and a moans of correcting certain tx-pes of developmental de- 
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T he relationsliip between epilepsj'^ and pregnancy is of interest to 
the obstetrician from three sejiarate angles. First, does tlie disease 
influence the course of the pregnancy in any way, and vice versa; sec- 
ond, wliat are the proljal)i]ities of the transmission of this aHlietion to 
the offspring; and tliird, wliat are tlie means for differential diagnosis 
between an epileptic seizure and an eclamptic convulsion? Kererences 
to this problem arc rather difficult to find in medical literature and avail- 
able references for the most part consist of statements of opinion with- 
out statistical studjL 

The admission of a pregnant epileptic patient to the Baltimore City 
Hospital Obstetrical service aroused considerable interest in this prob- 
lem from the viewpoint of the obstetrician. The paucity of information 
in the literature and the inconsistency and inadequacy of the published 
opinions are somewhat discouraging, and thus it seems appropriate to 
study the problem thoroughly with hope of throwing some light on this 
question, particularly of how the obstetrician may be.st serve the inter- 
ests of his epileptic patient. This Avas attempted by first reviewing the 
literature to date and then by studying all the available case histories of 
epileptics in the files of the three large.st obstetric clinics in Baltimore. 


The first observer to mention the relationship between epilepsy and pregnancy was 
Echeverria, a student of epilepsy, who in 1SG7 published a treatise on this disease in 
which ho stated that his general impression was that gestation usually has a 
favorable influence on the frequency of the epileptic fits but he gives no statistics. It 
is interesting and important that in tho.se days the criferia for the presence of 
epilepsy in the family background were very inaccurate, and the following list 
represents the conditions which when found in the family Jiistory were considered 
positive evidence of an licrcditary backgrounil : liysteria, neurastlienia, in.wanity, 
migraine, obsossion.s, tic, stuttering, temper, periodic lieadnclic, tuberculosis, chorea, 
bilious attack.s, morphinism. E. M. Bridge has recently pointed out that such a 
miscellaneous assortment of diseases obviou.sly is an extremely inaccurate criterion 
to use in a series of statistics to establish the transmission of epilepsy. In iSSo 
Reynolds, another student of cpilep.sy, reported a statistical study on E'l.’iO cases 
from the National Hospital of Paralyzed and Epileptic and found tliat in tliis 
scries there were TSo foniale cases and in 7 of these cases the first tit occurred 
iluring pregnancy and in 5 others the first convulsion was ob.=erved a very short 
while after delivery. 


Tlie fin^t iiertinent reference to tlie etlect of pregnancy on epilepsy ajijiears in 
the German literature in ISSfl when Nerlinger in a dissertation at .Strassbiirg s(alc<l 
tfiat ;"i0 p^r cent of epileptics arc improved by jiregnancy but no st.nf isfic.s arc 
ofTcred to .‘■iipport thi.- contention. In (Jower.'- jiiiblisheil a series of statistics 

which comprised .’i.OUO ca-es of epilepsy, .le jKir cent of which were fcinrilcs ami he 
reported that in It* of these cases the initial attack of epilejisy occurred during a 
pri'gnancv. Hirst in the Arnf-riron Tcrthonl: of Oh.strtric.’i, published in stated, 
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liigli in estrogenic substance. She was promptly put on wheat germ oil, 
and had an uneventful pregnancy and normal child at term. 

A patient of ours, who showed all the classical signs of partial abruptio 
placentae in the sixth month of her first pregnancy, was carried to term 
on wheat germ oil. She delivered a baby that appeared to be typically 
Mongolian. Yet the baby appears to liave normal or better than normal 
intelligence. It is now twelve months old. 

Enough has been said, perhaps, to indicate an approach to the problem 
of congenital anomaly in the human being that offers some hope. At 
least it indicates a fertile field for further study. 

SUMMARY 

1. Ninety 'three per cent of 30 rats kept on a diet defective in vitamin 
E until they began to resorb their fetuses possessed antiproteolytic 
power in their blood serum. Only 11 per cent of 28 rats on normal 
diets revealed this substance. 

2. In 35 per cent of 23 women whose lactation was inadequate during 
the puerperium, wheat germ oil therapj’’ restored efficient lactation, 

3. Some of the therapeutic possibilities of wheat germ oil are indi- 
cated. 

4. About 15 per cent of abortions are not controlled by wheat germ 
oil therapy. Failures are discussed. 

5. As so many aborted fetuses are deformed, the question arises as 
to the advisability of wheat germ oil therapy designed to prevent abor- 
tion. Statistics are reviewed, and personal experiences recorded, to 
indicate that such therapy is probably justified. 
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because sometimes tliis aggravates tlie attacks. Furtliermore, if tlie mother were 
to have an attack n-liile the baby were nursing at the breast the child might be 
seriously hurt. In some cases pregnancy aggravates epilepsj’ and in these instancc.s 
further conception should be prevented by contraception or by a sterilization opera-' 
tion. '' Here again it is interesting to note a general statement of opinion and a 
liurried statement concerning the exceptions. And again, another textbook rather 
dogmatically stating tlie deleterious consequences of the effect of nursing on the 
course of the disease. One suspects that these dogmas may be perhaps begged, bor- 
rowed, or stolen from one text to another. 


Tlie question of the hereditary factor in epilepsy has undergone some 
drastic changes of outlook in recent years with such men as William 
Lenox of Boston and others compiling critical stati.stics on the incidence 
of epileptic heredity. Although there still remains much work to he 
done in this field the recent studies point to the conclusion that the inci- 
dence is not nearly so great as it was assumed to be not very long ago. 
In the most recent edition of the Oxford System of Medicine, Lenox very 
convincingly reports an exhaustive and thorough statistical study which 
reveals an heredity incidence of about 10 per cent, and he concludes 
that this may be a generous figure. 

In this connection one other point comes to mind. How much is the 
mild epileptic patient with normal mentality influenced by the super- 
stition, mystery and stigmas associated with this affliction in the minds 
of most lajnncn? Who Imows but that this influence itself may conti’il)- 
ute .somewliat to Die mental changes Avhich are obsej’ved in many epi- 
leptics as tliej’- go through life, looked upon by many of their fellow men 
as being “possessed of a demon.” Dostoievsky, the famous Russian 
literary geniu.s, himself an epileptic, paints a vivid picture in his book 
The Idiot of an epileptic during a seizure and also points out the un- 
favorable and unhealthful light in which the epileptic himself realizes 
he is being viewed by society. Unfortunately, until very I'ccently stu- 
dents of this disease drew their conclusions from studies of institution- 
alized patients, which group is by far the minority of epileptics. Bridge, 
in 1930, with this point in mind showed that studies including noninsli- 
tutionalizcd private patients reveal a less foreboding outlook. 

Prom the reports obtained from the litcratui'c to date it is obvious that 
tlie relationship between ejiilep.sy and pregnancy has not engaged the 
attention of physicians to any great extent. It .seems appropriate, there- 
fore, at this time to study a series of case liistorics in the hofie of .shed- 


ding .some light on the problem and this was attemjited by making a 
survey of the case I'ecords from the three largest maternity clinics m 
Baltimore, namely. The Baltimore f'ity Hospital, The University of 
Maryland Hospital and The Johns Hopkins Hospital. 

Epilepsy has not been inde.xed in the records of these three Iiosfiilals 
during eeiiain years and .some ease records, particularly the early ones, 
leave much to lie desired. Xever-f heless. records ^V(‘re found of 3/ P'>' 
tienls lr(‘at<‘d in tlie obstetrical clinics of these inslitutions which were 
diaunosed as [u-egnaney complicate*] by idiopathic epilcfisy. The cases 
have been .studied particularly from the standpoint of the efi'cct of joctr- 
nancy on the epilejisy and with tlie omejUion of 3, the eases seemed t'» 
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‘'Epilepsy is a rare complication of pregnancy and as a rule does not influence 
unfavorably the course of gestation. Convulsions are often absent during preg- 
nancy and sometimes do not make their appearance until after the child is iveaned. 

It is interesting to bear this opinion in mind and contrast it with a statement of 
opinion made in Williams’ TexthooJc of Olstetrics in 1903. On the subject of 
epilepsy 1711110015 concluded, “The disease appears to have no effect upon preg- 
nancy though at the time of labor it may be mistaken for eclampsia by inexperi- 
enced observers. If the attacks are frequent the patient should be put upon large 
doses of potassium bromide and treated just as at other times. As a rule it is not 
advisable to allow the mother to nurse her child, as lactation sometimes appears to 
aggravate the disease while serious injury might possibly be done to the child dur- 
ing an attack. On the other hand, in occasional instances the mentality of the 
patient appears to undergo progressive deterioration with each succeeding preg- 
nancy. In such circumstances pregnancy should not be interrupted but the advis- 
ability of sterilization after delivery should be considered.” 

Sachs of Germanj' in 1910 published his opinion to the effect that pre^ancy 
has no predictable influence one way or another on epilepsy. He dogpiatically stated, 
however, that status epilepticus when it occurs during pregnancy is always fatal 
to both mother and child. About ten years ago there was considerable material to 
be found in the German literature on the relationship between epilepsy and eclampsia. 
Poten in 1925 wrote on this subject and concluded that both were really one and 
the same disease while Zangemcister partially shared this view and in 1926 went on 
record as believing that 2 per cent of eclamptics are left suffering from epilepsy 
as a residual. 


Waldstein’s interest in this question was keenly stimulated by a case of his own 
at the Womans Hospital in Vienna. He published this case report in 1928 together 
with a review of the French and German literature to date on the case reports of 
23 epileptics. These 24 women had 54 pregnancies, 40 of which ended spontaneously 
at term, 4 prematurely, and 10 as early abortions. Waldstein concluded from this 
study that 50 per cent of epileptics are improved during pregnancy. He held to 
the belief that epilepsy and eclampsia are separate and distinct diseases. 

In Australia, in 1927, at a meeting of the Victorian Branch of the British Medical 
Association, A. E. Fraser presented a case which stimulated some interesting dis- 
cussion relevant to the problem of pregnancy in the epileptic patient. The con- 
sensus regarding the question of the transmissibility of epilepsy was that heredity 
was not so pronounced a factor as Avas generally supposed. 

In 1928 in the Journal of the American Medical Association, Williams published 
an article entitled “Indications for Therapeutic Sterilization in Obstetrics.” This 
was a summary of the indications for sterilizations that had been done in his clinic 
up to the time of publication of the article. There were three patients sterilized 
because of epilepsy, and when discussing this indication he stated, “Each year a 
number of epileptic Avomen pass through our hands and we have gained the impres- 
sion that, in general, epilepsy has no effect on pregnancy or Auce versa. Neverthe- 
less, Avc have sterilized 3 patients sent to us by the psychiatrists with, the statements 
that one had suicidal tendencies and that all .showed signs of mental deterioration 
and that it was probable that the continuation of pregnancies would hasten the 
process.” At the present time so far as I can gather from conferences with the 
p^-clnatnsts of the same clinic that referred the above mentioned patients to 
V Ilhams they are not by any means convinced that pregnancy has any predictable 
influence on epilepsy. « j l 


In 19..1_Struthcr.s of London reported three eases of epilepsy which had their 
onset associated with pregnancy and none of these patients had a family history of 
epilciisy or any suggestive personal past history, and in 1934 Hayden reported his 
-AA Avlio had a conA-ulsion during the second stage of labor 

Ihe chdd Ava.« born alive and in good condition. In the Practitioners Lihrart, oi 
Mrdtcinc and Surgery, published in 1936, Greenhill states, “Epilep.sy usually has nc 
offcct on pregn.ancy or labor but it may be mistaken for eclamptic convulsions 
Iroatment is the same as in the nonpregnant state. Nursing should be forbidden 
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during a subsequent gestation if any occurred. The average frequency 
of attacks before gestation was once monthly and during tlic pregnancies 
tlie average frequency was once every six montlis. Tin's improvement 
cannot be accounted for by the institution of sedative therapy because in 
only one of these cases was this done early in gestation, and in that case 
the frequency of the attacks after delivery was approximately the same 
as before conception. One fact, however, seems significant in the his- 
tories of this group ; in 4 of these there Avas a definite relation between 
the epileptic seizure and menstruation. The association of epileps.y Avith 
menstruation is a matter of common medical knoAAdedge, and because of 
the intimacy of menstruation and reproduction, an attempt Avas made 
to determine from each history in this survej' aa4i ether or not the pa- 
tient’s attacks were associated Avith the menses. In 7 of the cases there 
AAms a definite relationship and 4 of these fell into the improved group 
and 3 in the group AA^hich revealed no change. One suspects that a larger 
series maj’- reveal a definite tendenc.y toAA'ard improvement during preg- 
nancy in this type of case, AA^iich might Avell have a logical physiologic 
rationale. This group is Avell illustrated by the folloAving case: 

G. B., colored, witli a generally contracted rachitic pelvi.s and a negative epileptic 
family history, began to have typical epileptic fits at l.v years of age, once each month 
close to the menstrual period. At the age of 19 she became pregnant and during 
gestation she had only 3 seizures, one each in the second, fifth, and si.xth months. 
She Avas delivered at term of a normal living child by elective cesarean section be- 
cause of cephalopelvic disproportion. On the sixth post-partum day .she had 3 
epileptic convulsions (the child vas not breast fed). Following this episode she was 
put on daily luminal therapy and she had one convulsion two months post partum 
when her menses appeared. Four months after delivery she again became pregnant 
and had no attacks throughout the gestation. She was again delivered of a normal 
child at term by cesarean section and sterilized by tubal ligation, and the puerperium 
Avas free from attacks. Although she Avas instructed to return for .a follow-up, .she 
Avas never heard from again. 

Four patient.s fell into ibe group Avliicb Avero made Avor.so ])y ])rog- 
nanry. Tavo aati’c primijiaras aud 2 Avore mullipara.s avIioso average fre- 
queuey of allaeks iii the nojiiu-egnaiil, .slalo Avas OA-ery six Aveoks aud dur- 
ing pregnancy Avas every Iavo AA'ceks. In none of lliese cases Avas llierc 
any relation betAA'oen Ihe allaeks and menstruation. The folloAA'ing ea.se 
is representative of this group : 

M. T., AA’liitc, whose mother gaAc a history of grand mal attack.s Avhich occurred 
at irregular intervals since the puerperium of her first pregnancy. There Avas no 
change in the frequency of the mother’.s .-itfacks throughout 3 subsequent I>reg- 
nancic.s. The patient gave a history of petit mal attack.s "all her life," described ns 
fleeting attacks of fainting preceded by feelings of unreality, occurring irregularly. 

At the age of 24 she had Iavo typical grand mal nttaeks AA-ithin one Avcck, and sub- 
sequently the petit mal attacks occurred as before until the age of 20 Avhen she 
became pregnant. During the first six months of gestation .she had H grand mal at- 
tacks spaced at fairly regular interval.s. She AA-as put on daily luminal, and during 
flu' 10*=! four months of pregnancy had ?, major seizures. At term she Avn.s delivered 
spontaneoTislv of a living normal child and the ])uf-rperium aatis iiricotnfdiciilcd ox- 
copr. for a rrsajor *'jith>pfii! fit on the third, fifth, and twelfth day.s (cliild not breast 
fed). Diiritig the folio-.-. ing eighteen months she had 4 major seizures but no petit 
mal attneks, and then Is’earne pregnant again. During this .sei-ond ge-lntioti a 
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fail into one of 4 separate groups,- those in wJiicli tliere was no effect; 
those made worse ; those which were improved and a fourth group in 
which the onset of the epilepsy was associated with pregnancy. The 
more interesting facts arc set down in Table I, and a few individual 
cases are recorded as representative of each group. 

Table I. CLA-s-sincATiox 



N'UMBEU 

OF 

XCJIBER 

OP 

rniJtip- 

! XT7MBF.R 

1 OF 

>tULTIP- 

AVEBAGE 

age 

AVERAGE 

AGE 

ONSET 

OF EPI- 

EPI- 
LEPSY ! 
KEIATEP 
TO 

MENSES 

AVERAGE 

frequency 

OF attacks 

AVERAGE 

frequency 

OF ATTACKS 


OAtsfcjt’* 

ABAS 

ABAS 

YEARS 

LEPSY 

YEARS 

non- 
pregnant 1 

PP.EGNANT 

No change! 

21 1 

10 1 

1 

11 

25 1 

14 

1 

3 

Every tw’o 
weeks 

Every two 
weeks 

Improved 

1 

5 

5 

0 

20.6 ! 

1 

14.2 I 

4 

Monthly 

Every six 
months 

Worse 

4 

2 

2 i 

23.2 

12.3 ^ 

0 

Every six 
rveeks 

Every two 
weeks 

Began with 
pregnancy 

4 

2 

o 

^ ! 

1 

30.5 , 

30.5 

1 

- 

0 

Every two 
months 

Unclassifv- 

able 

3 

1 

2 ' 

25.6 

1 ! 

1 

? 

- 

- 


The most conspicuous fact revealed in the study is that a consideraiile 
majority (21), of tlie eases fell into the group in which the pregnancy 
had no effect on the epilepsy. There were 10 primiparas and 11 multip- 
aras in this group and the average frequency of the attacks was every 
two weeks. Conversely, in no case in the entire series did the epilepsy 
have any effect on the pregnancy except in those cases in which tlie dis- 
ease was misinterpreted as eclampsia and delivery was unnecessarily 
radical. This mistake was made in 5 of the 37 cases in the series and the 
patients treated as eclamptics. The following case illustrates that group 
m which the epilepsy was not influenced by the pregnancies and also 
brings out the possibility of a wrong diagnosis .- 


A R, Khite,mth a negative epileptic family liistory, began to have convulsions 
at tlie age of 15 years The attacks appeared irregularly but averaged one seizure 
every two to three weeks At the age of 20 slie became pregnant Ld throughout 
gestation there was no change in tlie frequency of the attacks. One week before 
term a convulsion occurred, and she was hospitalized. Although the blood pressure 
vas normal and the urine contained only a trace of albumin, a diagnosis of elampsia 
was made and labor wa.s induced with a Vorhees' bag. After a four-hour labor Ve 
spenWusV aeliverea a MMc™, living normal lua. The SC ™vi™ 

T, . SI.e n-ns put on luminnl Sm- 

tvtiii-nl the child and the puerperiuni was uncomplicated except for a 

w t JaS V "“T “2 '“"-‘"“I ana IrrSe Set 

apj, the attacks continued every two or three weeks At r oo , 

normal at that time. ^ P^®g“ant. Both cluldren w-ere apparently 


Five of the patients in the study were definitely improved durino- tboi 
first pregnancy. Uniortunately none of ttee patie4 were seen'agS 
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the differential diagnosis of eclampsia and epilepsj' alone, excluding the 
possibility of convulsions of other etiology, one in every four pregnant 
ivomen having convulsions should be an epileptic. We should refrain, 
therefore, from jumping to conclusions too readily when we sec a preg- 
nant patient in a convulsive seizure. Treatment by sedation is, of course, 
of A’aluc in either condition but the prognosis is alarmingly different. 

CONCLUSIONS 

Prom the reports and opinions available and the facts revealed in tliis 
study, it appears that the following attitude may justifiably be taken by 
the obstetrician : 

Epilepsy lias no appreciable effect on tlie course or termination of a 
pregnancy. 

The reports of the effect of pregnancy on epilepsy are both conflicting 
and confusing. The investigation of 37 case histories indicates tliat 
llicre is no general rule by which we can be guided, althougli in tlie 
majority, iircgnaney lias no effect on the epilepsy. Therefore, like so 
many other iirobleins in obstetrics, the treatment and disposition of the 
pregnant epileptic will depend upon the merits of each individual case, 
and it seems that the number of patients who will require special han- 
dling will be in the minority. 

In the light of recent clearer knowledge the ob.stetrieian may bo of 
infinite help to his pregnant epileptic patient; first, by dispelling the 
my.stcrious sujierslif ion which .surrounds the di.sease he may establish a 
more heljiful, less pe.ssimistic attitude of mind regarding her own out- 
look. Next, lie should a.ssure her that the probability of the transmi.s- 
sion of the disease to her offsjn-ing is not .so great as .she probably 
thinks it is. 

One final conclusion seems more certain. By .specifically imjuiring 
about the occurrence of .seizures .suggesting petit mal or grand mal at 
the first jirenatal visit we may spare ourselves a subsequent “pseiido- 
ec]am[)t ic ’ ’ surpri.se. 

reit:ren('i;.s 

JiriiJfif : Aim. .T. Niii>in;i 30: No. (». in.'lO. EcJirvrrrin : (on EiiileiiHV, 

Anutoinojiritliolo'iic.'il aiul Clinif’iil Note.'-), New York, 1870, Win. Wood & r'oiM{mriy. 
Frit.ctr: M. .T. Aii.*-tnili!i 2: No. 0, 1027. Gowrrs: Epilepsy and Ollier Cliroriic Con- 
vulsive ^i.^ordens, Pliila<ielpliia, I’a., 1001, P. Jilaki.ston 's Son & Co. firxnhiU: 
Ejiilepsy tmd Pri’K^naney, Praef iiioner.'i Library of Medieim; rind .‘Siirffery, 
Ifnvil/n: Caiiad. M. A. .1. 31: 0."is, lO.'M. Jlirs! : Atnerie.'in Te.xtbook of Olislelrie.'i, 
U;"". L^ nor: Oxford Loo.-e Leaf Sy.'^tein of Medieim', lOCfi. Li nor nnd Cohh: 
Ej)ile;>,'y, Pnllitnore, Md., lOiai, WillinmiJ and Wilkiri.'< Co. Xtrlinfirr : Di.'o-erlalion 
nf .‘'tra.''.->!)nr;:, ISsp, I’otm: Monat.'-eJir. f. Geburlsli. ti. (jyniik. CO: 2~i, 30t’.>- 
/.Vyno.fJx .- Ejiilepsy, .lobn C1inr''iiill, New I'lirlinof on .‘Street, London, 188.7, Sni-hn: 
Morstil-.-lir. /. n. G\n!ik. IOCS. Striithers: Epileji.-y and J’re^naney, Pril. 

M. .1. 1: 218. loai. lVnhi/:tfin : Monat'.ehr. f. Gel>iirf.«li. u. Gyniik. 78: 101, 1028. 
IFPOVirr,.' Textt.-x.k of Oh-tetri.'s N.'v. York, 1!'0;:, D. Apjdefon k Co. H'iHiom.'-: 

.1. A. M. A. 01: I2';7, H'28. no r : .Monal.-ehr. f. (Jc'btirt.'-li. n. Gyniilr. 3020, 



BAPTISTI: EPIU3PST AND PREGNANCY 


823 


major epileptic attack occurred about every three weeks on lummal t]ierapy. She 
delivered a full-term child spontaneously and the puerpenum Avas free from attacks. 
She Avas followed no further. 

The fourth classifiable group comprises those patients whose initial 
attack of epilepsy was associated with pregnancy. There were 2 primip- 
aras and 2 multiparas ; in none of this group Avas there a family history 
of epilepsy and nothing suggesting petit mal in their personal past his- 
toiy. In *3 of the eases the seizures began during the first pregnancy 
and occurred at irregular intervals thereafter. In the other case the 
fits occurred in the puerperium of the second pregnancy and is here re- 
corded to illustrate this group : 

E. V., colored, with negath-e past history Avas delivered spontaneously at term at 
the age of 16, Again at term she Avas deli\'ered spontaneously at the age of 17 and 
two days postpartum had a typical epileptic conA-ulsion (the child Avas breast fed). 
The attacks occurred irregularl 3 f during the next seven years and in this interval she 
had 5 normal term children and there Avas no change in the epilepsy throughout these 
gestations. During her eighth pregnancy the attacks disappeared entirely and le- 
mained absent for the following six months, when at the age of 26 she became preg- 
nant for the ninth time. During the first twelve weeks of this pregnancy she had 
26 conA’ulsions at approximately regular intervals. During this episode sedative 
therapj” gave no relief and tlierapeutic abortion and sterilization AA’ere done. At a 
six-AA'eek folloAv-up she reported 3 conA'ulsions since the abortion, vShe AA'as not 
lieard from again. 


Three cases in this study Avere placed in an luiclassifiable group be- 
cause these patients Avere idiots A\dth arrested mentality, and it Avas im- 
possible to gain any information from the histories. HoAvever these 
patients delivered infants that Avere apparently normal. 

Aside from the information given in the table the f olloAAung facts Avere 
revealed by this study : Tlie years in AAfiiich epilepsy Avas indexed in the 
hospitals surveyed represent a total of 54,688 patients treated, an inci- 
dence of 0.067 per cent. The fetal and maternal mortality Avas zero, 
and so far as they Avere foUoAved, the babies Avere apparently normal. 


The clmieal characteristics of the convulsion, per se, Avill not serve to 
differentiate eclampsia from epilepsy. It must also be remembered that 
the blood pressure may be temporarily elevated during an epileptic 
seizure and the convulsion is frequently folloAved by a moderate al- 
buminuria. The postcouAnilsive coma of eclampsia usually appears 
deeper and more prolonged than that folloAving an epileptic attack and 
the hjTAertension more persistent. The presence of edema Avith marked 
hypertension and urinary changes point toAvard eclampsia but the most 
valuable differential point, hoAvex^er, is the history of epilepsy, Avrit 
large. In some cases even this Avill not hold as the present study reveals 
that the number of cases in which the initial epileptic attack is associated 
with pregnancy is slightly higher than would seem to be coincidental 
In a recent survey of eclampsia over a five-year period in the entire 
state of Maryland, Eeese and Peyton found an incidence of 0.2 per cent 
or one case of eclampsia in every 500 deliveries, Avhile in the survey in- 
^ n OR-''' incidence of epilepsy .complicating pregnancy 

IS 0.06 r per cent or one case in every 1,500 deliveries. Eclampsia, then 
occurs three times as often as epilepsy in pregnant women, so that, in 
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estrin,^’ ® After recording these motility responses, the rabbits were 
sacrificed and each uterine liorn dissected free and weighed. The 
amount of enlargement taking place in each instance was determined 
by comparing the weight of the distended horn (empty) with the cor- 
responding undistended horn from the same rabbit. Sections from 
each uterus were also taken for histologic study. Under the foregoing 
conditions the following results have been obtained: 

Spontaneous Motility . — Three of the distended uteri were higlily 
active, showing a succession of major contractions of varying durations 
and frequencies. Although the uteri were highly active, the motility 
was cliaraeterized by great irregularity (arrhythmieity), as shown by the 
examples in Pig. 2. This motilitj^ stands in marked contrast to the 
regular or rliytlnnic type of uterine motility which follows tlie admin- 
istration of estrin (Pig. 3). Tlie undistended or control uterine fistulae 
showed no measurable motility (cf. Rabbit 4, Pig. 2), although the 



FIs'. 1. — Uterine cornua from Rabbit 4. Dissected free and fixed in formol-acnllc 
flx.'itive. Top. nndistended cornu ; bottom, emptied cornu .after four days of clironic 
distention ivitli fluid. ’Weights, 3.27 gm. and 9.11 grn., respectively. See Fig. 2 for 
motility record.*!. 

balloons in the two uteri were of the .same size and under the same 
distending pressure (20 cm. of water). 

The experimenlal horns in the remaining three rabbits wore almost 
('ompletely iiiaetive; they .showed very feeble, iri'egular aeiivily wliieh 
wa.s liflle differenl. from that seen in the control honis. The lallci’ were 
quicscenl. as is normally the ease this length of time aflci” ovai'ieetoiny.’’ 
(,'ons(‘(}uently, no uterine motilily was induced in the.se three rabbits by 
the distention method employed in these experiment. s. The amount of 
uterine enlargement which took place is do.seribed below. Suffice it to 
say now that motility wa.s induced in only three of the six rabbits 
although appreciable uterine enlargement occurred in the distended 
uteri of all the ralddls. t'learly, therefore, the motility oh.served in 
the.se exi>erimenf.s depeiuK- upon some factor other than uterine growtli 
resulting from the .‘itirnulns of distention; this factor was found to he 
loe.il inflammatory proce.sse.s, a.s noted below. 


UTEKINE MOTILITY EESULTING PROM INPLAMjMATORY 
PROCESSES IN THE MYOMETRIUM, IN THE ABSENCE OP 

OVARIAN HORMONES^' 

Maurice W. Laufer, M.A., axd Samuel R. M. Reynolds, Ph.D,, 

Brooklyn, N. Y. 

(From the Department of Physiology, Long Island College of Medicine) 

A t the present time it is generallj- held that one may induce 
motility of uterine muscle in ovariectomized rabbits in only one 
way,®’ ® namely, by the injection of ovarian follicular hormone or other 
estrogenic agents. When it was found, hoAvever, that suitable degrees 
of chronic distention of the uterus elicit hypertrophy® and hyperplasia^ 
of the myometrium of ovariectomized rabbits it seemed likely that one 
wmuld find motility associated with these structural changes. Although 
distention did not induce motility, it Avas found that, in certain experi- 
ments in Avhich inflammatory processes were present, uterine motility 
was induced. The procedures wei*e as follows: 

>Six mature, isolatexl rabbits were injected with prolan in order to bring all the 
animals into a comparable state of pseudopregnancy. On the seventh day, the 
ovaries were removed and one week later, uterine fistulao were prepared in the 
usual manner.3 At this time, a ligature was passed about the tubal end of the left 
uterus in eacli case. On the third day following this operation, the left uterine 
cornu was distended with physiologic saline (2 or 4 c,c.) without aseptic precautions. 
In order that the saline would be retained, a purse-string suture was passed about 
the orifice of the uterus which was exposed in the preparation of the fistula. The 
fluid was allow’ed to remain in place until the fourth day later; at this time the 
growth-effects of chronic distention are about complete.^ 

As a result of these procedures, six rabbits were available at the end 
of the third Aveek after ovariectomy, each one of AAdiicli possessed one 
uterine cornu (left) dcA'cloped in response to chronic distention and 
another uterine cornu (right) Avhich Avas undistended and undergoing 
atrophy of castration (Pig. 1), Such atrophying uteri are invariably 
nonmotile and are unreaetive to the usual oxytocic agents, except 
epinephrine.® 

Tlie spontaneous motility of both uterine cornua in each rabbit Avas 
simultaneously recorded from the unanesthetized rabbits on the fourth 
day after distention and the reactivity to pilocarpine and epinephrine 
determined. Pilocarpine Avas used, since in the experience of one of 
usA^s effective only on uteri that are motile under the influence of 

Re.selrclf CouSci^''"^ Committee for Research in Problems of Sejc, National 
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in contrast to tlie responsirenass to this drug of the estrin-activated 
uterus. Typical epinephrine responses 'were regularly obtained, how- 
ever, indicating the recording capability of the technical procedures in 
each case. 

Motility in Relation to Groivth and Histologic Changes. — The per- 
centage increases in ske of the distended uteri over the nondistended 
uteri ranged from 18 per cent at one extreme to about 189 per cent at 
the other. IMarked motility was observed in uterine cornua sho'wing 18 
per cent, 178.6 per cent, and 189.2 per cent increases in size. The rela- 
tively nonmotile or feebly active experimental uteri .showed percentage 
increases of 75.6 per cent, 106.4 per cent, and 108.3 per cent, respec- 
tively. Consideration of these results will show that the motility Avhich 
was induced by distention is not dependent upon growth changes taking 
place, since the uterus showing least growth was highly active and, con- 
versely, appreciable enlargement occurred in the thi’ee nonmotile uteri. 
Examination of the liistologie changes which are associated with the 
occurrence of motility in these experiments has proved fruitful, however. 

The control or undistended uteri in all eases presented a picture of 
castration atrophy such as has been described.® The cells were small, the 
cj'toplasm densely staining; the glands were inactive and the tissues 
relatively avascular. The experimental uteri presented a contrasting 
picture: the cells were large, the nuclei vesicular, the c^'toplasm in- 
creased in amount, the tissues more or le.ss edematous, and the epithelium 
of the endometrium was tall columnar in type and actively secreting. 
The gro^rth responses were particularly prominent in the myometrium 
of all the experimental uteri. Inasmuch as three of these were quie.scent, 
however, it is clear that gro^vth re.sulting from chronic distention is not, 
per se, a stimulus for myometi’ial activity. The nonmotile uteri were 
free of inflammation, except in the most superficial portion of the endo- 
metrium. In striking contrast to this observation is the fact that in- 
flammatory changes were a conspicuous feature in each of the active 
uteri, being e.specially prominent in the vascular zone of the myo- 
metrium. Here, mai’ked hyperemia was observed and prominently a.s.so- 
ciated with this in each case was the infilti’ation of large numbers of 
polymorphonuclear cells throughout the tissues. Although these cells 
were most numerous in the .superficial portions of the endometrium they 
were also present in considerable numbei-s in the ti.ssues about the 
vascular zone in the myometrium. In the inactive experimental uteri 
this inflammatoiy condition of the myometrium was conspicuously 
absent. 

DI.SCr.S.SION AND .SUMMARY 

"When the uterine fistula of an untreated, ovarieeloinizcd rabbit was 
distended with fluid for four day.s, grovlh of all the tissue components 
took place. In the absence of irritative changes in the myometrium, no 
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Reactivity to Pilocannne.— Five to 6 mg. of pilocarpiue-HCl were 
injected intravenously once or twice in each rabbit. The usual elevation 
of tone which one sees in estrin-treated rabbits receiving pilocarpine 
was lacking in every instance in the present experiments, even in those 
uteri showing' considerable activity'". A characteristic uterine response 
to 'pilocarpine- in an estrin-treated rabbit is shovii in Fig. 3, and the 
absence of such an effect in the present experiments is shown in the 


Rabbit 





pt/ocarpme 
6 wgm. 


piloearp. 


Rabbit 3 



7a carp. Cpintpl,. 


O-Ztc. i-ma 


Fig:. 2. — ^Uterine motility In untreated, ovariectomized rabbits (unanesthctized) 
Avhose uteri were distended for four days with fluid. Motilitj^ was obsei-ved wlien 
tlierc were inflammatory condition.s in the myometrium but not otlierwisc, even tiiougii 
growth re.suUed from tiie distention. Note lack of regularity of contractions and lack 
of uterine re.sponse to pilocarpine. Time, minutes. 



ptfoearpme 


in estrin-treated rabbit, unanesthetized. Nolo the regu- 
minutes conti actions and the response to pilocarpine lasting for more than four 


records of Fig. 2. The pilocarpine was effective otherwise in these rab- 
bits, however, since excessive salivary and lachrymal gland stimulation 

occurred and a large amount of fecal material was passed after each 
injection. 

^ In .summary, it may be said that the motility which was induced bj>- 
inflammation m these uteri differed in two respects from that which 
follows the injection of estrin in ovariectomized rabbits. First, it lacked 
coordination and rhj^lmiicity characteristic of the estrin response, and 
secon , the distention-activated uteri were unresponsive to pilocarpine 


ANALGESIA DURING THE FIRST STAGE OP LABOR 
Further Study op Dilaudid-Scopouajmine 
Walter A. Ruch, M.D., Memphis, Tenn. 

(From the Department of Obstetrics, University of Tennessee, College of Medicine) 

O P THE 755 eases in this series, H reported 101 eases, taken in part 
from private praetiee and in part from the obstetrie serviee of 
the University of Tennessee Medieal Sehool, in May, 1934. The re- 
maining 654 eases are all from private practice. 

Our previous stud.y was essentially a comparison of dilaudid-seopol- 
omine and morphine-scopolamine as to speed of action, quality of 
analgesia in the mother and depressive sj^^mptoms in the baby. Our 
results were so definitely in favor of dilaudid-seopolamine that we 
continued to use it in all of our eases. In view of our further experi- 
ence with this combination, an analysis of all our results with it seems 
desirable at this time. In the present series, dilaudid in combination 
with scopolamine was used exclusively for first stage seminarcosis and 
various types of anesthesia (ethylene, nitrous oxide, ether) were used 
for the second stage. In part of the series, nembutal and sodium 
amj’-tal were used in 3 and 6 gr. doses, respectively. In some eases 
where the patients were extremelj’’ nervous and apprehensive, these 
barbiturates were given earlj'-, preceding the use of the dilaudid com- 
bination, and in others it was given later, where the patient had be- 
come restless, for a greater degree of narcosis. 

Tlie results of the combined series have been outlined in tabular 
form to show the time elapsing betAveen the original dose of the drugs 
and the breathing of the babj’', the quality of narcosis obtained in the 
mother, and the effect of the drug upon the baby. No attempt has 
been made to indicate the para nor to outline the number of doses 
given of either drug, nor the exact dosage in each individual case. 

By the term “slight asphyxia'’ as used in the tables we mean simpl.A" 
a .slight delay of tAventy to forty seconds in the cry or breathing of the 
baby. Perhaps the AAmnd “apnea" as used by Eastman- is a better 
term for this condition. All of these babies began to breatlie after 
remoA'ing mucus from the thi'oat or folloAving minor resuscitativc 
measure!?, sucli as gentle rubbing of tlie back or thumping of tlie feet. 
The tej’m “deep aspliyxia” as used in the tables Avas applied to babies 
AAdio shoAved pi’olonged asphyxia and included the .stillborn babies as 
AAmll as those Avho had asphyxia liA'ida or asphyxia pallida. 
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uterine motility Avas oliserved. Accordingly, neither chronic distention 
and the associated anabolic changes which resulted therefiom, nor the 
balloon, the presence of Avhich constituted a ‘'foreign body” within the 
uterus when the motility n^as being studied, were motility-provoking 
agents. In the eases in which motility was observed, histologic evidence 
of inflammation in the myometrium Avas present. This consisted of 
marked hyperemia of the A’^ascular zone, edema of the tissues, and in- 
filtration of the uterine tissues Avith polymorphonuclear cells. 

It Avas found that the features of the motility obtained under the con- 
ditions of these experiments differed in tAvo Avays from that Avhieh results 
from the administration of estrin to ovariectomized rabbits. In the first 
place, the motility Avhich is associated Avith inflammation of the myo- 
metrium in these experiments is arrhythmic, Avhereas that Avhich folloAvs 
the injection of estrin is rhythmic. In tlie second place, uteri Avhicli 
AA'ere motile because of an associated inflammatory condition of the 
myometrium Avere found to be unreactive to pilocarpine administration 
in amounts AAdiieh were highly effective in estrin-aetivated uteri. The 
nature of these differences between the tAVo tj^ies of motility remains to 
be elucidated. 

It may be pointed out in conclusion, hoAvever, that both types of 
motility have one feature in common. The uterine motility Avhich re- 
sults from the action of estrin is preceded by marked hyperemia and 
edema of the uterine tissues,^* ° and in the present experiments motility 
is observed when marked hyperemia and edema of the vascular zone in 
tiie myometrium occur. Investigation of the role of hyperemia in the 
initiation of uterine motility should prove fruitful. 

A\’’e are Indebted to Howard R. Gerber for technical assistance in these experiments. 
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Berea, Cesara: Mucous Cyst of the Labia Minora, Bol. Soc. de obst. y ginec. 

(Buenos Aires) 1: 572, 1936. 

In 1923 Mondor and Huet reported only 38 known cases of mucous cysts of the 
labia minora. The author adds an observation of his own. The author feels with 
Schauta and Kollmann that although wolffian body rests have not been demonstrated 
in tins area, it is possible that there might be an alteration of wolffian epithelium in 
this area to form a mucous cyst. 


M&bio a. Castallo, 
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Table III. PinsT Stage Dilaudid-Scopolaminb. Second Stage NOjO, 


TIME BETWEEN FIRST 

DOSE AND DBLWERY 

NUMBER 

OF CASES 

EFFECT OF ANAL- 
GESIA 

CONDITION OF BABY 

GOOD 

FAIR 

SPON- 

TANEOUS 

CRY 

SLIGHT 

AS- 

PHYXIA 

DEEP 

AS- 

PHYXIA 

Less than one hour 

12 

3 

9 

12 

0 


One to two hours 

16 

16 

0 

15 

1 


Two to three hours 

34 

34 

0 

33 

1 


Three to four hours 

36 

36 

0 

30 

0 


Four to five hours 

50 

49 

1 

! 48 

2 


Five to six hours 

19 

19 

0 

19 

0 


Six to seven hours 

13 

13 

0 

12 

1 


Seven to eight hours 

10 


0 

10 

0 


Eight to nine hours 

14 

14 

0 

13 

1 


Nine hours and over 

15 

14 

1 

13 

0 

2 Still- 
born 

Total 

219 

208 

11 

211 

6 

2 


In. this group of 58 cases, nembutal (3 gr.) and sodium amytal (6 gr.) were 
given late in labor for restlessness and 7 babies (12 per cent) showed slight 
asphyxia, and there were none with deep asphj'xia. 


Table IV. First Stage Barbiturate and Dilaudid-Scopolajiine. Second Stage 

NOA 


TIME BETWEEN FIRST 
DOSE AND DELIVERY 

NUMBER 
OF CASES 

EFFECT OF ANAL- 
GESIA 

CONDITION OF BABY 

GOOD 

FAIR 

SPON- 

TANEOUS 

CRY 

SLIGHT 

AS- 

PHYXIA 

DEEP 

AS- 

PHYXIA 

Less than one hour 

2 

2 

0 

2 

0 


One to two hours 

2 

2 

0 

1 

1 


Two to three hours 

4 

4 

0 

2 

2 


Three to four hours 

8 

8 

0 

7 

1 


Four to five hours 

4 

4 

0 

4 

0 


Five to six hours 

4 

4 

0 

3 

1 


Six to seven hours 

6 

6 

0 

6 

0 


Seven to eight hours 

4 

4 

0 

4 

0 


Eight to nine hours 

2 

2 

0 

2 

0 


Nine hours and over 

22 

22 

0 

20 

2 


Total 

58 

58 

0 

51 

7 



The patients of tliis group received ether anestliesia in the second and third 
stages following dilaudid-scopolamine first stage analgesia. There were only 18 in 
this group, and out of this number 11 (61 per cent) showed slight asphyxia livida 
and 3 breathed normally only after several minutes of resuscitation and the admin- 
istration of carbon dioxide-oxygen. It is interesting to compare the ether group 
with those receiving other anesthetics for the second and third stages. In the 73/ 
patients receiving ethylene or nitrous oxide, a delay in cry or breathing, in no case 
lasting over forty .seconds, occurred in 31 cases (4.2 per cent). Only where ether was 
used was there any marked asphyxia and there is no doubt in our minds that it was 
the oflending factor. 

Since .smaller dose.s of dilaudid as tvell as of scopolamine had been 
reported,^'^ for obstetric or .surgical analgesia, we varied the size of 
the dose of both drugs in a number of eases. A combination of 
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In tlic 270 cases of tliis group, all had dilaudid-scopolamine during the first stage 
and ctlij’lcno-oxj’gon for the second and lliird stages. Good analgesia ivas obtained 
in 235 of the cases; the remaining 35 obtained only fair analgesia. In 254 of the 
babies (94.1 per cent) crying and respiration were spontaneous. Slight asph3'xia was 
present in 15 babies (5.6 per cent). There was one stillborn baby who had asphjrxia 
pallida due to an intracranial hemorrhage resulting from a rapid second stage in a 
multipara. 


Table I. First Stage Dilatjdid-Scopolamtne. Second Stage Ethylene-Oxygen 


TIME BETWEEN EIRST 
DOSE AND DELIVERY 

NUMBER 
OP CASES 

EFFECT OP ANAL- 
GESIA 

CONDITION OF BABY 

GOOD 

FAIR 

SPON- 

TANEOUS 

CRY 

slight 

AS- 

PHYXIA 

DEEP 

AS- 

PHYXIA 

Less than one hour 

0 






One to two hours 

45 

15 

30 

45 

0 

0 

Two to three hours 

0 






Three to four hours 

45 

45 

0 

35 

10 


Four to live hours 

CO 

60 

0 

59 

0 

1 Still- 



1 

i 



horn 

Five to six hours 

70 

07 

3 

C6 

4 


Six to seven hours 


48 i 

2 

49 i 

1 


Seven to eight hours 







Eight to nine hours 







Eine hours and over 







Total 


235 

35 

254 

15 

1 


In this scries of 75 cases nembutal (1% gr.) and sodium amytal (3 gr.) were 
given interchangeably prior to the administration of dilaudid-scopolamine. Tlie 
resulting analgesia was good in all cases and only 3 babies (4 per cent) exhibited 
slight asplij-xia and none had deep asphyxia. 


Table II, First Stage Barbiturate and Dilaudid- Scopolamine. Second Stage 

ETimjENE-OXYGEN 


TIME BETWEEN FIRST 
DOSE AND DELnERY 

NUJtBER 
OF CASES 

EFFECT OP ANAI.- 

GESIA 

CONDITION OP BABY 

GOOD 

FAIR 

SPON- 

TANEOUS 

CP.Y 

SLIGHT 

AS- 

PHYXIA 

DEEP 

AS- 

PHYXIA 

Tx'ss than one hour 

i ® 






One to two hours 

0 


i 1 




Two to three hours 

0 


1 




Three to four hours 

30 

30 

0 

29 

1 


Four to five hours 

20 

20 

0 

20 

0 


Five to six hours 

22 

22 i 

0 

21 

1 


Six to seven hours 

O 

3 i 

0 

2 

1 


Seven to eight hours 

0 






Eight to nine hours 

0 




1 


Nine fiours and over 

0 






Total 

75 

75 

0 

72 

3 



All Of the 219 eases summarized in Table ITL had dilaudid-.-^copolamine in the 
first stage :ind nitrous oxide-oxygen in the second and third stages. The general 
analgesic effect in this group was good and only G babies (2.7 per cent) Showed 
slight asphyxia. Two babies were stillborn as a result of a prolonged period of 
molding’' in primiparae followed by asphj-xia pallida. 
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s^'^mptoms. In all but 4 or 5 babies tbe lungs were completely ex- 
panded at the end of three to five days. Tbe only baby who showed 
definite symptoms of atelectasis clinically failed to clear up within the 
few days’ period, but was all right at the end of one month. Several 
babies who showed, slight atelectasis in the x-ray pictures were from 
mothers who had no seminarcosis during the first stage. 

SUMMARY 

In a series of 755 eases, gr. of dilaudid and % 3 o gr. of scopolamine 
proved to be a satisfactory combination for the production of semi- 
narcosis during' the first stage of labor, providing a pleasing analgesia 
for the mother with little, if any, effect on the baby. In some cases a 
small dose of one of the barbiturates was administered in conjunction 
witli dilaudid-scopolamine analgesia. When ethylene or nitrous oxide 
was used for anesthesia in the second and third stages, apnea occurred 
in only 4.2 per cent of the babies. With ether, respiratory difficulty 
was encountered more frequently. 
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EXPERIMENTAL TRANSPLANTATION OF THE OVARIES 
Autotransplants of Dog Ovary Into Omentuji 
George H. Romberg, M.D., White Plains, N. Y. 

(From the Gyn-eeological Service and the Laboratories of Mt. Sinai Hospilal, 

Neio York) 

S INCE the publication of the preliminary report by the author,^ m 
which a brief summary of the literature was listed, there has con- 
tinued widespread and increasing interest in the subject of ovarian 
transplantation. The recent literature adds little that is really new, 
but serves to crystallize the loiOAvledge of the subject. An excellent 
review of the subject can be found in the Report of the French Surgical 
Association (XLY Surgical Congi’ess), published in 1936.® 

In this communication we report further experimental studies done 
with autotransplants of dog ovary into the omentum. In the preliminari 
report we pre.sented the histologic findings of autotransplants and homo- 
transplants which had been removed for study after three monlhs. 

It is generally known that functional transplanted 1i.ssue of a leu 
weeks’ din-alion may al a laler dale pi-csent an entirely dilTerent ])ictiue 
with disappearance of most, if not all, of the functional elements, t m 
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Table V. Pirst Stage DilaxfdiD'Scopolamine. Second Stage Ether 


TIIIE BETWEEN FIRST 
DOSE AND DELIVERY 

1 

number 

OF CASES 

EFFECT OP ANAL- 
GESIA 

CONDITION OF BABY 

GOOD 

1 

1 

FAIR 

1 

SPON- 

TANEOUS 

CRY 

SLIGHT 

AS- 

PHYXIA 

DEEP 

AS- 

PHYXIA 

Less than one hour 

0 


i 




One to two liours ; 

0 






Two to three hours 

6 

6 

0 


4 

2 

Three to four hours ^ 

2 

2 

0 


2 


Pour to five hours 

0 





i 

Pive to six hours 

0 

1 




1 

Six to seven hours 

2 

2 ' 

0 


1 

1 

Seven to eight hours 

2 

2 

0 


2 


Eight to nine hours 

0 






Nine liours and over 

6 

G 

0 

4 

2 


Total 

18 

18 

0 

4 

11 

3 


gv. of dilaiidid and % 3 o or %oo gi’- of scopolamine was nsed (Bur- 
ronghs-Welleome liyoscine liydrobromide was nsed tlirougliout the 
series). LikeAvise dilaudid gr. Avas nsed Avith Yx^o or %oo gr. of 
scopolamine. We AA^ere unable to see any advantage in the smaller 
doses of either dilaudid or scopolamine, and since no ill effects AAmre 
noted in this study, we are satisfied that for a patient of aA'erage 
weight the dosage used in the technique outlined in our preA'ious re- 
port is the proper one. This method is as f oIIoays : Yi 2 gi'- of dilaudid 
and %30 gi’- of scopolamine are administered subcutaneously AAdien the 
cervix is dilated 31/2 to 4 cm. m primiparae and 21/2 cm. in miAltiparae; 
forty-fiA’^e minutes later, Yxzo gr. of scopolamine ; forty -five minutes later, 
a dose of Yzgo gi’- of scopolamine, repeated again in forty-five minutes, 
and thereafter every one or tAvo hours. There can be no set routine for 
semniarcosis. As Weum stated, every parturient Avoman needs indiAudual 
care, and it is impossible to give any definite routine to be folloAved in 
all cases. After studying a large series of cases, it is almost possible 
to forecast the type of narcosis obtained in a particular type of pa- 
tient, even before the drug is administered. 


Several otter niteresting observations were made while stadyma 
tas senes of cases. For example, in a lew eases (primiparae) deliver,- 
,ras made b.v teeeps and episiotomy withont anesthetics beeanse of a 
decompensated heart, and there were absolutely no ill effects from the 
administration of dilandid-seopolamine. 

Another interesting observation was made on some of the babies 
Se era! ,vere x-rayed on the second day of life for the purpose of 
deteimiumg ,vhether or not they had an enlarged thymns gland 

of the in the series. From\ study 

tarns ,vas present although but one of these babies shcvel aX' 
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densed. This condensation was most pronounced in the region of tlie sutures. The 
fibrous tissue reaction was minimal. Proliferation of follicular epithelium was less 
marked in the smaller implants. 


EXPERIMENT U 

In this experiment, tlie left ovary of a dog was used. It was exposed and 
treated as in Experiment I, but the fragments were all cut small, ranging in size 
from 1 cm. to 0.25 cm. The number of sutures used to fix the ovarian fragments to 
the omentum varied from one to four. It is needless to add that some difficulty 
was encountered in handling the smallest fragments. 

The histologic findings of these sections show functioning ovarian tissue. They 
all show follicles in different stages of development with the primordial phases most 
numerous. The number of large follicles seemed to bear a definite relation to the 
size of the implant and to the number of sutures used to fix the implant to the 
omentum. Only in the larger fragments, O.o to 1 cm., rvere Graafian follicles seen. 
The sections from these fragments show a moderate number of atretic follicles. 



Fig. 2. — Photomicrograph of .smaller implant showing a Graafian follicle in the 
center of the field. Atretic follicles mo.st numerous. Adjoining omentum seen. Ovarian 
transplant eight months oid. 

In the smallest fragments, 0.25 to 0.5 cm. size, only a few atretic follicles, and 
some cystlike areas were noted. The fibrous tissue reaction was somewhat more 
marked than in the larger implants. The stroma was more condensed and the 
lymphocytic infiltrations seemed more numerous. This infiltration was e.speci.allj 
pronounced in the fragments that had more than two sutures. A few giant cells 
were seen in the area of the sutures. The age of these implants is eight niontlis. 

Fig. 2 shows an area from the larger fragment. In the center is a Graafian fol- 
licle containing one ovum. The discus proligenis and the theca interna and exterii.i 
are well defined. Tliere are a few primordial follicles and cystic spaces in tlic 
vicinity. The adjoining omental ti.ssue is visible. 

EXPERIMENT III 

The right ovary of a dog was tran.splanted as in Ex])eriment I, and removed nine 
months later. Fig. ?> is a photomicrograph .showing a typical area from the largest 
fragment. There are numerous follicles in all .stages of development. The atretic 
follicles are also well represented. A portion of a corpus luteum is jdso inchn a 
in the field. The findings re.«emble those in Experiment L 
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fibrosis, cellular infiltration and degeneration may ensue. It was Avitli 
this thought in mind that this second series of experiments Avas carried 
out. The transplants in this series were observed at the end of eight 
and nine months. Only autotransplants were used in this second series. 

In the previous experiments done by the author, the ovary was sunply 
bisected and then sutured to the omentum after enveloping the omentum 
about the transplant. In the experiments reported here varying-sized 
portions of ovary and a varying number of fixation sutures Avere used 
to determine the effect on the final appearance of the graft. A discus- 
sion on this point will be given below. 

EXPERIMENT I 

The riglit ovary of a dog was removed under aseptic conditions, and bisected. 
One iiiilf of the ovary was sutured to the adjoining margin of tlie omentum in 



FIs. 1 . — Photomicrograph of large implant showing follicles in all stages of Cevelop- 
niont. Portion of corpus luteuni in corner. Ovarian tz-ansplant eight months old. 


such a manner that it was completely enveloped by the omentum. Long black silk 
sutures were used for future identification. The remaining portion of the ovary 
was divided into halves and one of these was again divided into equal parts. These 
fragments were similarly sutured to the omentum. 

Transplants were removed approximately eight months later. 

The histologic sections (hcmatoxylin-cosin stain) show functioning ovarian tissue. 
I’ltc photomicrograph of the larger transplants (Fig. 1) shows many Graafian fol- 
licles in all Stages of development. Tliere are also numerous primor<iial and atretic 
follicles. In this photomicrograph, there can also he seen a portion of a corpus 
luteum. The detail of the Graafian follicle, including the theca externa and interna, 
shows up clearly. The section siiows only an occasional Ijanphocyte. 

Tlie .section of the other transplants shows similar findings, i.e., functioning 
ovarian tissue witli follicles in all stages of development, but these become less 
pronounced proportionately to the size of the implant. In the smallest implants, 
measuring .ipproximately 0.5 cm. in diameter, the follicles were chiefly of the 
atretic variety with only an occasional, moderately-developed Graafian follicle. The 
collection of lympliocj-tes was more numerous and the stroma appeared more con- 
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the cortical tissue. The lymphocytes are not numerous in this particular section, 
but were found almost invariably with associated giant cells, especially where the 
sutures were close to each other. 


SUMMARY AND CONCLUSIONS 

In the preliminary paper, the results of autotransplants into tlie 
omentum were observed up to three months. The ovaries were hiseeted 
and only large portions of transplants were used. Definite evidence 
of functioning tissue was found in aU the transplanted ovaries that 
were examined. The lymphocytic infiltration in the autotransplants 
was minimal and limited to the area surrounding the silk sutures. Tin's 
was interpreted as a foreign body reaction, although no giant-cells were 
seen. The fibrous tissue reaction in the autotransplants was minimal. 
The proliferation of follicular epithelium was well marked. 

In the present series, definite histologic evidence of functioning tissue 
was found in practicallj'' all the sections of the ovaries transplanted. 
The age of the implants was eight and nine montlis. 

In this series, an attempt was made to learn if the size of the trans- 
plant or the number of sutures employed to fix the transplant would 
alter the final picture. It was noted that the blood vessels in the 
omentum in the region of the ovarian implant w'ere essentially all of the 
same size. The blood supply to some of the smallest fragments which 
showed very little functional tissue seemed well established. (Injection 
studies of ovarian vessels in the transplants are being carried out, the 
results of which will be published in a later report.) From the results 
we could justifiably conclude that the two factors above did make a 
difference, as evidenced by the le.sser number of developed Graafian 
follicles, the lesser amount of epithelial proliferation in the follicles, and 
the greater amount of fibrous tissue reaction and lymphocytic infiltra- 
tion that Avere found in the smallest fragments, particularly in those 
which had the more numerous fixation sutures. This could be expre.ssed 
another way; the more physical handling of the OAmrian fragments, the 
less evidence of functioning ovarian ti.ssue in the transplants. 

When we consider the proximity of the omentum to the ovaiy, hs 
striking poAA^ers for rapidly increasing its blood supply and its remark- 
able reaction to infectious processes, together Avith the experimental 
findings described aboAm, aa'C may conclude that the omentum offers an 
ideal site for autotransplantation of the ovary. 
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3SXPERIMENT IV 

Tlie left ovary of a dog was removed and divided into various-sized fragments 
as in Experiment II. These were attached to the omentum with a number of 
sutures, varying from 2 to 4. Histologic findings at the end of nine months pre- 
sented an appearance essentially the same as in Experiment II. In one instance 
where 4 sutures had been used in a very small fragment, the omentum surrounding 



Fig. 3. — Pliotomicrograpli showing an area from a large implant. Ovarian trans- 
plant nine months old. 



-1 l^hotomicrograph showing an area in a very small fragment that had 
been heavily sutured. One of the sutures and adjoining omentum shown. Ovarian 
transplant nine months old. 


the implant was found adherent to the lower lateral abdominal wall, Tlie fibrous 
tissue reaction was quite marked and there was relatively little proliferation of 
follicular ciiithelium. 

Fig. 4 is a photomicrograph showing an. area in a very small fragment that had 
been heavily sutured. There are a moderate number of developing follicles and a 
few atretic follicles adjoining the omental fat, except where the suture constricted 
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THE BLOOD LOSS IN MENOBRHAGIA* 

Adelaide P. Barer, PhD., .vnd W. M. Fowler, M.D., Iowa City, Iowa 

(From the Department of Internal Medicine, State University of Iowa) 

I N ORDER to ascertain tlie amount of blood lo.st during normal men- 
struation, determinations were made on 100 women who were not 
anemic and who considered their menses to lie normal in every respect. 
The results showed a loss of from 6.66 to 178.69 c.c. of blood with an 
average loss of 50.55 c.c. The hemoglobin loss varied from 0.68 to ^.57 
gm. with an average of 5.82 gin. It is impossible to set definite limits of 
normal, but the average loss for this large a series is certainl}’' of sig- 
nificance. 

Subsequent determinations by similar methods have been made on 18 
Avomen ivhose cliief complaint vms menorrhagia or who were admitted 
to the hospital Avith a hA'poehromic anemia AAdiich seemed to be due in 
part to an abnormal menstrual loss CAmi though they themselves con- 
sidered their menses tabe normal. This brief report is merely a presen- 
tation of these findings for the purpose of recording the amount of blood 
and hemoglobin AAdiich is actually lost under such circumstances. 

The amount of hemoglobin is tlie most accurate method of presenta- 
tion of these data, AAdiereas if this is expressed in terms of cubic centi- 
meters of blood, it does not give the essential information because the 
results vary AAuth the blood hemoglobin values. For example, the loss of 
5 gm. of hemoglobin AA'ill represent from 33 to 100 c.c. of blood, depend- 
ing on AAdiether the patient had 15 or 5 gm. of licmoglobin per 100 c.c. 
of circulating blood. 


METHODS 

Ccllulocotton pads were utilized for the colleetion of the menstrual flow and the 
material was analyzed for iron by a modification of the method of Eeis and 
Chakmakjian.a The iron Avas converted to its equivalent in grams of hemoglobin, 
and this in turn to cubic centimeters of the patient’s blood. Table I gives the es- 
sential data for each patient with their menstrual loss in terms of iron, hemoglobin, 
and blood. The duration of the menstrual flow and the number of napkins used are 
likcAvise recorded. Table II gives the results on 5 patients on whom more than 
one observation was made. We believe that all these results must be considered 
as abnormal since they are above the average value as determined in the preceding 
study, although not all are above the highest values encountered in that group. 

Several cases are included in Avhich the diagnosis of idiopathic hypochromic 
anemia was made. We believe this form of anemia is primarily a chronic hemor- 
rhagic anemia occurring in a patient who is unable to properly metabolize the dietary 
iron 3 Most of these patients had not recognized that they were losing an abnor- 
Timlly large amount of menstrual l>lood. 

'Suppoitea in p.irt by a grant from the Eli Eilly Co. 
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AN APPAEATUS FOE PEOCUEING ESSENTIAL DATA IN THE 
DIPPEEENTIAL DIAGNOSIS OF PELVIC 
PATHOLOGY IN THE FEIMALE'^ 


George Lyford, M.D., Cincinnati, Ohio 

(From the Department of Gynecology, College of Medicine, University of CincinnaHJ 


r^UElNG the past fifteen years or so in which transuterine insufflation 
lias been increasingly used for the stud,y of the Fallopian tubes, 
mnch has been wril.ten of ils diagnostic value, its dangers, and its use as 
a therapeutic agent. Theoretically, at least, it would seem that this 
method could also be used for studies of the normal physiologj’’, and this 
to some extent has been attempted. 

One of the fundamental difficulties encoimtered in such studies has 
been the inaecuracj’ of the apparatus. Another of almost equal impor- 
tance has been the discomfort to the patient resulting from the insuffla- 
tion. It was in an attempt to overcome these difficulties that our first 
apparatus was devised. 


The general structure of the apparatus can be seen in Fig. 1. It consists of: 
a source of gas and pressure, the smallest available tank of carbon dioxide; a 
graduated cylinder and plunger to contain tlie gas used during tlic procedure, above 
which is a pressure reservoir by %vhich the plunger may be forced into the cylinder; 
a mercury manometer for tlie gross measurement of pressure which is connected, 
by means of a float and stylus, for the recording and accurate measuring of pres- 
sure; an exhaust valve for immediately exhausting the entire system; a safety valve 
to maintain a given predetermined pressure in the entire system, adjustable from 
zero to 220 mm. 

In operating the apparatus the safety valve is first adjusted by elevating or lower- 
ing the mercury container, in which rests the tube connected to the gas line between 
its source, the tank, and the remainder of the apparatus. This pressure on the 
first examination should obviously not exceed the normal pressure, 100 to 120 mm., 
subsequent pressures to be determined by the findings on the first examination. The 
valve of the gas tank is then opened, the flow being roughly controlled by a needle 
valve, to supply a constant stream of bubbles through the mercury safety valve. 
The gas is then turned into the graduated cylinder filling it to the required volume, 
which our experience so far has shovra us to not exceed 25 c.c. By now shunimg 


®A paper on the clinical value of the utcrosalpingofrram (‘‘The Utcro-.Salplngograin 
as .a lloans of Differential Diagnosis in Gynecological Patiiologj'.” J. Med. Clnclnnau, 
Olilo, Nov., 193 G.) was followed by nmny renue.sts for an explanation of tlie tcchniaw- 
and apparatus u.sed. Before di.scu.ssing this, liowevcr, I sliould like to express no 
appreciation for the invaluable cooperation of Dr. T, .T. DcBlanc, Professor of i r^- 
ventivo Medicine, in the development of the original euuipment and of tlie wora oi 
W. E. Stllwell, .Ir., in the building of our prc.sent apparatus, and to Drs. 
Rolncke, W'iUlam Doughty, and E. R. Bader, Department of Radlolog>', for 
a.ssistancc in the x-ray phase of the .study. 
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RESULTS 

Tile liemoglobin lost per menstrual period in tliese 18 cases varied 
from, 7.14 to 65.72 gm. Tliis represented a loss of from 94.02 to 922.45 
e.c. of the patient’s blood, as calculated from their actual blood hemo- 
globin. The degree of anemia did not parallel the amount of blood lost. 

Table II. Variation’s in the Menstbhai, Blood Loss in the Sajie iNDmouAL 




BLOOD 

MEN.STKUAL LOSS 


CASE 

AGE 

R. B. C. 

HEMAT. 

HB. 

IRON 

HB. 

BLOOD 

DIAGNOSIS 



MILLIONS 

% 

GM. 

MG. 

GM. 

c.c. 


5 

24 

4.73 

36.0 

10.73 

38.00 

11.34 

105.71 

Menorrhagia 



4.47 

34.5 

9.47 

44.80 

13.37 

141.21 



42 

4.52 

36.0 

11.29 

78.40 

23.40 

207.28 

Leiomyoma 



3.97 

36.0 


95.60 

28.54 

279.22 


15 

41 

4.44 

41.0 


100.40 

29.97 

237.39 

Idiopathic hypochromic 



4.33 

26.0 

13.80 

163.00 

4S.05 

412.29 

anemia 

IG 

41 

4.15 

.33.0 

7.36 

50.62 

15.31 

205.15 

Idiopathic hypochromic 



4.75 

38,0 


182.07 

54.36 

452.42 

anemia 

IS 

46 

3.79 

31.5 

7.71 

186.29 

55,61 

720.79 

Menorrhagia 




38.0 

11..36 

220.15 

65.72 

578.48 



In Table II are presented those cases in wliich more than one observa- 
tion was made. Tliese are numbered to correspond to their position in 
the preceding table in which the period with the greater loss is given. 
It will be noted in Cases 5 and 10 that the variation was not great, 
whereas in the other 3 eases, and particularly in Case 16, there is a great 
variation from one period to the other. 

We have been unable to find reports of a similar nature in the litera- 
ture except that of Hoppe-Seyler* who analyzed the menstrual loss in 
15 women. In 4 normal cases the average loss \vas 37 c.c. of blood, w^hile 
in tlie 11 abnormal ones the loss ranged upward to 376 c.c. 


COMMENT 


Although no very definite limits of the normal menstrual blood loss 
can be set, we present these results as representative of abnormal men- 
struation. Not all of the patients appreciated the fact that their periods 
were more profuse than the average. Even the patient (Case 12) who 
lost 43.54 gm. of hemoglobin, or 922.45 c.c. of blood, stated that her 
menses were not profuse. Since these individuals have no means of com- 
parison, It IS obvious that one cannot rely on their statement as to the 
normalcy of their menses. 

amount of blood lost in individual cases of menorrhagia, and the data 
aro^ presented merely as accurate measurements in certain paLogic 




... C) Borer, Adelaide P., and Fowler TF ir • A.r t n » 

V»3G (2) lieis, F., and GhaTcmaMian,E'n'-' 

Fowler, W. M., and Barer, Adelaide P • A^' V \r ^ (3 
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From the 2,783 insufflations for which this apparatus has so far been 
used, we draw the following observations. Tliough there may he occa- 
sional discomfort in the region of an opening tube, it is of short dura- 
tion, relieved by exhausting the apparatus, and it is very seldom fol- 
lowed by subphrenic referred pain, which, though of diagnostic value. 


/oo 


Start ftr/A, 

.. iioc«- Fress 
USEp toCf.. 



o«i m 
OAn l•^x■ 

•40 





remaining normal or higli. 

is not necessaiy. It has not been necessary for patients to rest follow- 
ing the insufflation, since they are able to continue their activities nn- 
mcdiatcly. The recording apparatus, as checked against an independent 
manometer, has an inaccuracy never to exceed 1 mm. in 200. The volume 
required has so far never exceeded 25 c.e., even when repeated checks 
have been made at one sitting and can be read or estimated within 1 c.c. 
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the gas into the pressure chamber above the plunger, a pressure can be exerted upon 
tlie gas in tlic cylinder equal to, but never exceeding, the pressure at which the 
mercury safety valve has been set. When it is desired to insufflate, the needle con- 
trol valve between the graduated cylinder and the manometer is slowly opened, allow- 



Iml ‘° ^ «"! manometer 

>vm fl, tong simntal in parallel n-itli this side ot the system 

fluctujite With any changes in nre*!siirp AYiimi +i i ■ -j ^ ^ ^ 

Obtained. ,h, eshanst Live i^nrnef ev Win?.,! t' m 
instantaneously. ’ exhausting the utermc side of the apparatus 
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highest pressure; (2) the patient and the apparatus are automatically disconnected 
(a) when the reservoir pressure approaches zero, (lo) when the pressure within the 
patient is reduced as a result of opening of the tube, leakage, etc., and (c) when 
the pressure within the patient has reached a predetermined maximum; (3) a graphic 
record is made which is accurately synchronized as to time and pressure for gas 
and oil; (4) it contains a maximum pressure regulator, adjustable from zero to 
300 mm.; (5) the lighting of the dials is so arranged as to permit .dimming below 
the point of objection for use during fluoroscopy, still allowing visibility; during 
the use of the apparatus the red and green lights are a constant indicator to the 
operator as to whether the patient is or is not connected; (G) remote control — the 
entire control of the apparatus is by means of a single hand switch on a cord of 
any length convenient, thus permitting the opoi'ator to be at any distance from 



Fig. 5. — Front view of apparatu.>5. 


the apparatus during manipulations within the j)atient; (7) the oil reservoir pei- 
mitting the instillation of opaejue oil un<lor the controlled gas j)ressure of the 
apparatus with a graphic record; (S) a gas filter; (9) an attachment permitting 
the use of compressed gasses, this is attached at the he;id of the gjis filter iis <i 
lead to the tank of compressed gas, if such a tank is used it must be ecpiipped nitli 
a reducing valve; (10) built so compactly as to bo portable. 

In Fig. 5 is shown the control panel; n, finger dial indicator of the gas jiris 
sure within the reservoir; h, a rotating chart dial graphically reprc.senting time and 
pressure connected, as later described, for the automatic cut-out at reduced intra 
uterine pressure or maximum pressure; c, a finger indicator dial for inaxininm prc. 
sure, adjustable from 0 to 300 mim; tl, green light; c, red light; J, the switch to 
turn on current from wall plug; 2 and switches to control intensity of dinmin.i 
tion of dials; J, switch controlling the rotation of the graphic chart, h; n, «< J«s 
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The exhaust requires by stop watch timing two seconds to evacuate the 
uterine side of the apparatus, a slight negative pressure being produced 
wliich probablj'' accounts for the immediate cessation of symptoms. 

The accompanying graphs (Figs. 2, 3, and 4) illustrate a few of 
the changes occurring both in apparently normal and in abnormal tubes 
with reference to phases in the menstrual cycle, dj’^smenori’hea, etc. The 
group is not sufficiently large, as the majority have been sterility cases, 
to permit of analysis, certainly not of conclusions at the present time, 
but is constantly increasing. It will also be noted that the apparatus 
is extremely sensitive and extraneous influences must be carefully con- 
trolled by the operator. It has also been found that due to the ease 



PiKISH- too 
0i£.I> 2i> •I'T. 

pfty Of 


0P£H 



of control and adaptability of the apparatus, an entire set of graphs 
can be made and cheeked in fifteen minutes or less with no discomfort 
to the patient. 

Since the above described apparatus was completed (1931) and very 
satisfactorily used in well over a thousand cases, an apparatus was con- 
structed, worlring on the same principles, but so controlled electrically 

as to be automatic, compact, and include a method of injecting opaque 
oil. 

It iDdudes the following features aescribed in detail below: (1) gas pressure 
starts from zero and is gradually increased rather than being reduced from the 
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valve and cannula^ a ‘ ‘ disconnect ’ ’ occurs, the red light goes off and the green light 
conies on. If the latter occurs, the switch is again thrown, tliis time for a longer 
period. This flow of gas can also be noted on the recording chart, since the stylus 
will gradually rise as tlie gas increases the intrauterine pressure. The procedure 
is continued by running the compressor sufiSciently to maintain a gas pressure in 
the reservoir as indicated on dial a in Fig. 5. Under ordinary circumstances for 
insufflation, a reservoir pressure of around 200 mm. is more than adequate. Dial a 
indicates only the pressure in the reservoir and has no significance as to the intra- 
uterine pressure which is indicated on chart h only. 

Wlien gas escapes from either or both of the Fallopian tubes, or when the maxi- 
mum pressure, previously adjusted on dial c. Fig. 5, is reached, the apparatus is 



Fig. 7. 


automatically disconnected from the patient, as explained above. Leakage around 
the cannula, of course, is noted by bubbling through the "water seal,” by a "dis- 
connect,” or by both. 


When an x-ray examination with opaque media is to be done, tlie procedure is tlie 
same as outlined above, except that the oil cartridge F is inserted between liic 
uterine cannula and the end of the flexible tube, and the maximum pressure control 
is raised 150 mm. above insufflation opening. (I’liis is tlie approximate oil resistance. 


This figure can be obtained in any given instance by determining at what pressure 
oil starts flowing through the cmnnula before its insertion into the uterus.) Tlie. 
gas pressure is then gradually increased, as with insufflation, the oil noted under 
the fluoroscope as it enters the uterus and tubes, and films made as indicated. This 
fluoroscopy and films can then be checked with the graphic record on the chart. 

Our usual procedure is to do an insufflation and immediately follow it wit^' 
x-ray without moving the patient from the table, since the roentgenologic findings 
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incut lever for stylus, 7-, 6, Imoli for adjusting maximum pressure eoutrol; I, Lead 
from source of electrical supply; U> remote control lead; III, tube leading to cannula 
ivitl.in the patient ivith male and female Luer fittings; IF, hand control (remote con- 
trol)— jf, switch for manually disconnecting apparatus from patient by operating 
the mechanism controlling valve in the line to the patient; B, switch for operating 
contact mechanism; C, button controlling operation of motor-compressor unit; V, oil 
reservoir-cartridge for instillation of opaque oil. 

Fig. G is a view of the apparatus with the back of the cabinet removed. 

PBOCEDUBE 

The uterine cannula is placed in or through the cervix with the usual technique 
for insufllations, using surgical care for antisepsis. The patient is then placed in 
a slight Trendelenburg position and the vagina filled with a mild antiseptic solution 



making a “water seal'-; the cannula is connected with the apparatus by means 
of the flexilde gas tube with Luer fittings (Pig. 5, III ) ; switch 1, Fig. a, is turaed 
for a current supply; switches 2 and S are turaed as needed for the control of the 
light intensity on the dials ; switch I, Fig. 5, is turned to start the recording chart h, 
Fig. 5, rotating; lever 5, Fig, 5, is adjusted so the stylus 7 makes a tracing on the 
chart ; switch 6 is turaed to set the indicator at the maximum pressure beyond which 
it is not desired to have the apparatus operating at a given time. 

By pressure on the button of the remote control IF, C, Fig. 5, the motor-com- 


pressor starts operating, building a reserve pressure in reservoir indicated on dial fl, 
I ig. .■). The switch IF, B, on the remote control is then turaed making contact 
through the mechanism regulated by the stylus arm operating the control valve in 
the line to the patient. At this point the green light d goes oft and tlie red light 
e comes on. When the gus has started flowing through the cannula, the remote con- 
Hol switch IF, B is turaed to its original position and the red light continues glow- 
ing; however, if this switch is thrown before gas is actually flowing through the 


850 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


2. Tlie S 3 aiclironization of the contact and control mechanism willi 
the hand switch has a sufficient latent period to make it impossible to 
start a flow of gas without conscientious concentration on the part of 
the operator. 

3. The hand control permits free movement of the operator at anj^ 
convenient distance from the apparatus witli absolute control of tlio 
apparatus, even to immediate disconnection if indicated. 

4. The flow of gas and oil is so sufficientl.y slow and regular lliat tlie 
patient has no subjective sj^mptoms other than an occasional sensation 
of fullness and is able to be up and about immediatelv following tlie 
manipulation. 

5. deliberately setting the various control switches, it is possible, 
if desired, to continue tlie floiv of gas or oil ad lib. if a pneumo- 
peritoneum, etc., is desired. (Note the emphasis on deliberate.) 

6. The data obtained from the use of this apparatus, gas pressure, 
x-raj'-, etc., we have found of great value in the differential diagnosis 
of female pelvic patholog,y b^’- no means limited to the stud.y of the prob- 
lem of sterility. 
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Haselhorst lias employed the method of cru.shing the Fallopian lubes in 170 nomen 
as a means of .sterilization. Thirty-five of them were siibseipiently iiivestig.itc 
radiologically; one woniun had one patent Fallojiian tube. He has found thrs 
method simple and etfectivo on nonjiregnant women but definitely unrelia ) f 
when it is combined with evacuation of a pregnant uterus, or tor the (reatrmn 
of a patient during the puerperium. The writer contradicts the suggestion ma' c 
by Hartmann, that he only aims at the destruction of the peristaltic tubal aclioa 
without obliteration of the lumen. He considers it essential to destroy t m 
whole tubal wall except the jieritoneum when crushing the tube. 

.T. P. Green'Iiiel 
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fire of paramount importance, and unless contraindicated, slioiild always be done 
for diagnoses, altliougli not always necessary in follow-up therapy. 

The graphic chart (Fig. 7) shows the curve of increase in transuterine pressure 
with gas, with its abrupt fall when the tube opens; followed by a curve of the 
gradually increasing pressure during the oil instillation for fluoroscopy and x-ray. 
Note that the chart records the time factor of flow, as well as pressure, and from 
these can be computed the relative gas volume used. 

The x-ray plate of the uterosalpingogram corresponding with the chart curve 
of Fig. 7 is shown in Fig. 8. A comparison of these two with timing permits the 
interpretation of the rate of flow, etc., from which the diagnoses are made. 



Pisr. 8. — ^uterosalpingogram of patient shown in curve of Fig. 7. 

SUMMARY 


An apparatus lias been developed wMcli permits of an automatic con- 
trol of the maximum pressure of gas within the uterus with automatic 
safety factors well within the danger limit. This apparatus also permits 
of controlled instillation of opaque oils for x-ray study of pelvic pa- 
thology. These procedures are regulated by a simple hand-switch carried 
by the operator. The apparatus produces an accurate graphic record of 
time and pre&sure both of gas and oil. 


OUNCLUSIONS 


examinaUcns for which the latter apparatus has been 
used, the following tentative conclusions have been drawn- 

dectricaUy controUed, is prac- 

ucaiij instantaneous in its response. ^ 
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tion of the fetal thorax with reference to the mother’s abdominal wall; 
and (4) the presence of adventitious sounds. Furthermore, just prior 
to actual delivery the accoucheur is frequently dependent for the inter- 
pretation of the fetal heart sounds upon an assistant or nurse who may 
encounter delaj'’ in locating them, and. in so doing may cause dishevel- 
ment of the sterile drapes. This may be especially annoying with a 
distraught or difficult patient. 

To obviate some of these undesirable features and conditions, the 
thought occurred to us that with modern electrical equipment one might 
be able to amplify the fetal heart tones with an intensity and fidelity 
heretofore difficult to obtain. The use of the vacuum tube amplifier 
in connection with the auscultation of clinical sounds is not new. 



Figr. 1. — Photograph showing the apparatus in operaUon. Tlie portable feature allow .s 
the amplifier to be placed in an adjacent room. 


Squierio in 1921 demon-strated the practicability of amplifying the adult licart 
sounds with such a iiietliod. Abbott’i in 1922 de.scribed an amplifying davicc Unil 
enabled hundreds of persons in a large room to hear tlie heart sounds wilh the aid 
of a loud speaker, and according to Kciper,i2 a similar device has been used to 
demonstrate the fetal heart sounds. Jacobsolin^s suggested the use of tlic vacuum 
tube in obstetrics. Gamble and Reploglen were able to reproduce fetal heart sounds 
on a loud speaker by means of a mechanism described by them and by Cabot.!- 


In our opinion, the ])Olential value of a device for the amplification 
of the fetal heart sounds has not been generally appreciated nor suf- 
ficiently emphasized. That tliis is true is not .surprising when one con- 
siders that heretofore, and for tlie mo.st part, .suitable equipment has 
been costly, bullcj', and cumbersome. Likewise, for years technical di - 
ficulties made reception of sounds un.satisfactory, i^Iore recent deve op- 


AMPLIFICATION OF FETAL HEART SOUNDS^' 

W. T. POJIIMERENKE, M.L., AKD FRAXCIS W. BISHOP, ROCHESTER, N. . 
(From the Departments of Ohstetrics and Gynecology, and Medicine, Division of 
Fadiology, of the University of Fochester School of Medicine and Dentistry) 

T he ability to perceive fetal heart sounds provides impeccable evi- 
dence not only of prcgniancy but also of fetal life. Auscultation, 
moreover, furnishes eonfirmator.y evidence concerning the presentation 
an,d position of the fetus, and may be hel])ful in the detection of a mul- 
tiple pregnancy. More important, it provides one of the few reliable 
means of recognizing impending peril to the life of the fetus, as during 
a prolonged and difficult labor, or one Avhieh is associated with hemor- 
rhage. Its .usefulness is apparent in the diagnosing of a suspected still- 
birth. One will not infrequently be called upon to select a mode of de- 
livery when the prudent decision will be dependent upon the establish- 
ment beyond iieradventure of the well being or death of the fetus. Lack 
of exact information on this point may lead to tragic diagjiostic error. 
The characteristics of the fetal heart sounds may foretell threatening 
asphyxia and demand immediate operative delivery by means of which 
an otherwise hopelessly doomed child may be rescued. Seldom indeed 
would one be required to do a destructive operation on a living child. 
Moreover, when death of the fetus is once recognized, advised conserva- 
tive care of the mother becomes the oJily important consideration; and 
her interests may often then best be served if deliberation supplants 
haste. 

Whereas Fashenderi ascribes the first audition of fetal heart sounds to LeGoust 
in 1050, others2. s record that these sound.s were first heard bj' Mayor-* of GeneA’a 
in 1818. This AA'as two years after Laennec’s" discoA’ery of the stetlio.scope. Unaware 
of Mayor’s disclosure, Kegaradecc in 1822 also heard the sounds of the fetal heart 
and described these in his classical monograph A\lth such completeness that many 
years pas.sed before significant additions Avere made to his accounts. DePaul,*’ Avho 
claimed to have heard the fetal heart during the eleventh Aveek of uterogestation, 
in 1847 suggested auscultation as an aid in determining the po.sition of the fetus. 
In 1907 Einthovens ap)plied the capillary electrometer as a ineans of registering 
aiAd UAAaly'/.ing heart sounds. Williamsa in 1921 converted sound oscillations into 
electrical oscillations by uAcans of an electromagnetic tiansmitter and used a string 
galvanoAAAetcr to graphicirlly record heart murmur.s. 

Unfortunately, the fetal lieart .sounds are infrequently audible be- 
fore the sixteenth to twentieth tveek of pregnancy. Even after this 
time, adverse conditions may render satisfactory auscultation difficult. 
Among these conditions may be cited: (1) Ah obese abdominal wall; 
excessive amount of amniotic fluid; (3) an unfavorable posi- 


•Beccivecl for publication, June 22, 19.27. 
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the usual metliods of examination. After following tlie vagaries of a 
given fetal heart during the time preceding delivery, one learns what 
to expect by way of variations and ma.y thus eliminate one source of 
anxiety. 

Although we have applied this equipment only to a comparatively 
small series of normal cases, we believe tiiat its practical utility in 
diagnosis is apparent. The ease witli which the microphone can be 
retained in position facilitates repeated examination and precludes tlie 
inconvenience of a disturbing feature concerned with repeated exposure 
of the patient. And if a prediction is allowable, we believe that this 
general method will prove useful in gaining further information re- 
lating to physiologic and pharmacologic influences on tlie fetal heart. 

We wisli to acknowledge tlie technical assistance and cooperation j’cndered by Dr. 
Ray Manson, Mr. Fred Young, and Mr. Oliver Angevine. The equipment was provided 
by the Stromberg Carlson Telephone Manufacturing Co. 
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Wolff, Ulrich: Practical Hints for the Obstetrician, ^Miinchen. mod. Wchnschr. 83. 
18G8, 193G. 

Por completing a mi.scarriage the curette is not dangerous provided the ccrvj.v 
has been adequately dilated and the principal mass is removed with a large blmit 
curette. Projihylactic immunizalion with Streptoscrin was found very valuable m 
cases of infected abortioms. 

In cases of Iiabitiial abortion, Proliiton is injected weekly after the sixth A\cok 
for a period of 4 to 5 montlis. 

A diet during pregnancy, c.specially during the last two months, wliicli includes 
very little milk and practicjilly no meat lends to prevent oversized babies and more 
serious metabolic disturbances. 

Wolff recommends bag induction of premature labor. 

Walcher’s position furtlier.s entrance of the fetal head Into the inlet, espocialh 
in the case of a flat rachitic pelvis. 

The parturient’s position, especially on the side, influences rofat’on and causes 
a particular portion of the head to de.=ccnd lower. 


C. K. PaoKiD-'f. 



P0MMEB.E™ISH0P: AMPLIFICATION OF FETAL HEART SOUNDS 853 

mcnts of the radio arts liave produced small and relatively inexpensive 
Indi gain AC operated ampHfiers with a very low hum level and large 
power output. Such au outfit was made avadable to us, , and upon 
actual test we were able with it to hear the fetal heart sounds with 
good room volume, clarity, and freedom from many of the distortions 
and difficulties that had previously beset efforts to satisfactorily amp i y 
the sounds. 

DESCRIPTION OF APPARATUS 

The amplifying equipment consists of a stock Stromberg-Carlson AO operated 
11-A amplifier in conjunction with their No. 13 Universal amplifier.^ This combination 
has a total gain of 108 decibels with a frequency response flat with less than 3 DB 
total variation from 30 to 10,000 cycles per second. The amplifier is capable of 121/2 


Loud opeadcer, 


Tone control 

Pre-a.wpli{ier Radio w.Uri 



To patienb 
Microplione 


'Citq current 

no V, 

Fig. 2. — Schematic diagram of apparatus. 


watts output or +33.2 DB when zero level is taken as 0.006 watts, with less tlian 
5 per cent harmonies. The hum level is at least 50 DB below maximum output. 
A modified earphone of an impedance to match the preamplifier serves as the micro- 
phone or pick-up, and is placed over the point of maximal impulse of the fetal heart. 
The diaphragm has been made free floating to improve the low frequency response. 
The labor and delivery rooms are all acoustically treated and permit the use of tlie 
loud speaker in the same room as the microphone, at fairly high volume levels, with- 
out acoustic feedback. We have been able to obtain sufllcient output from the 
amplifier, with the fetal heart sounds, to cut satisfactory phonograph discs, using 
the new acetate records common in electrical transcriptions for radio purposes. 

This recording equipment is being used as a means of preserving the 
heart sounds in unusual cases and to build up a library of discs for 
teaching purposes, and will be described in another paper. It is hoped 
that these devices will aid in clinical instruction. Since tlie fetal pulse 
is very labile, continuous auscultation of the heart gives much more 
accurate information of the true state of affairs than is possible with 
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The following six cases may serve as typical of the reactions of each 
of the corresponding groups, respectively: 

Group I. — ^Blood pressure 144/100. B. S., aged nineteen years, para 0, admitted 
not in labor May 13, 1937 j referred to hospital by Welfare Clinic because of severe 
headaches, edema of face, eyes, and lower extremities, and albuminuria of several 
weeks’ duration; albumin plus 4, sedimentation 30 mm. in fifty minutes, eye grounds 
negative, Wassermann negative, nembutal capsules one q.i.d. 

5/13/37 — Patient admitted 
5/14/37 — ^Blood pressure 146/100 

5/15/37 — Blood pressure 170/120, three capsules q.i.d. as 
pressure progressed into Group IV 
5/17/37 — Blood pressure 170/120, labor set in and delivery 
of premature (seven months) live infant; 
following deliverj', pressure dropped to 
130/100 

5/18/37 — Blood pressure 137/70, nembutal discontinued, 
edema gone, liigh colonic irrigations once 
daily with low protein diet 
5/20/37 — ^Blood pressure 126/88 
5/22/37 — ^Blood pressure 118/70 
5/24/37 — Blood pressure 118/78 

5/25/37 — Blood pressure normal, sedimentation 15 mm. in 
one hour, patient discharged in good condi- 
tion 

Group II. — ^Blood pressure 150/100. B. T., aged sixteen years, para 0, admitted 
to hospital May 6, 1937, not in labor. Complained of occasional headaches and 
edema of eyelid.s, albumin plus 2, sedimentation 33 mm. in 25 minutes, eye grounds 
negative, nembutal capsules two t.i.d. 

5/ 6/37 — Patient admitted 
5/ 7/37 — ^Blood pressure 154/100 
5/ 8/37 — Blood pressure 140/90 
5/ 9/37 — Blood pressure 138/90, edema gone 
5/10/37 — Blood pressure 140/90, labor began 
5/12/37 — Blood pressure 130/90, delivered full-term live in- 
fant, nembutal discontinued 
5/14/37 — Blood pressure 110/60 
5/15/37 — ^Blood pressure 104/08, albumin negative 
5/18/37 — ^Blood pressure 100/60, patiejit discharged in 
good condition 

Group III. — ^Blood pressure 166/128. I. P., aged nineteen years, para 0, admitted 
not in labor Feb. 24, 1936, from prenatal clinic because of rising blood, pressure, 
severe headaches and impaired vision, albumin negative, sedimentation 28 min. m 
one hour, eye grounds negative, Wassermann plus 4, phenolsulphonephthalein .w 
per cent in two hours, blood urea clearance 58 per cent (Cs), nembutal capsules two 
b.i.d. 

2/24/36 — Patient admitted 

2/25/36 — ^Blood pre.ssurc 188/144, two c.apsules t.i.d. as 
pressure is rising 



COREELrATION BETWEEN BLOOD PRESSURE AND 
NEMBUTAL DOSAGE IN THE TOXEMIAS OP LATE 

PREGNANCY 

Julian Waldo Ross, M.D., Washington, D.C. 

(From the Department of Ohstetrica and Gynecology, Eoivard University School of 
Medicine and Freedmen’s Hospital) 

H igh blood pressure (140 systolic or above) is generally the first 
and most reliable clinical finding to signify the advent of the 
toxemias after the twentieth week. Similarly a high and rising blood 
])ressnre indicates increasing toxemia which if not checked may ter- 
minate in eoimilsions, uteroplacental apoplexy, cerebral hemorrhage, or 
death; all obstetric calamities. 

In this report is presented a dosimetric schedule based on the height 
of the blood pressure, using nembutal as our basic therapeutic agent. 

METHOD 

Tlie following plan was devised. Our cases were divided into 6 
groups according to tlie blood pressure heights and treated witli nem- 
butal, put up in 11/4 gr. .(90 mg.) capsules, in graded doses per os: 

Group I, witli blood pre.«sure of 140 to 149, received 1 capsule q.i.d. 

Group II, with blood pressure of 150 to 159, 2 capsules, t.i.d. 

Group III, with blood pressure of IGO to 169, 3 capsules, t.i.d. 

Group IV, with blood pressure of 170 to 179, 3 capsules, q.i.d. 

Group V, with blood pressure of 180 to 189, 3 capsules 4 to 5 
times daily. 

Group VI, 190 and above, %-cnesection plus 2 to 3 capsules 3 to 4 
times daily. 

The standard dosages were modified subject to individual responses 
within each group (see type eases). The prevalent measures of com- 
bating ])rcgnancy toxemias were used concurrently with this dosimetric 
method. 

Sixty ca.scs of late pregnancy toxemias in our series during the past 
two years were treated in accordance with the above schedule and not 
one developed any of the above obstetric calamities. I}i the selection 
of our cases, those with preexisting lu-perpiesis and/cr chronic glomer- 
ulonephritis were not included. 
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8/31/36 — Blood pressure 176/106, delh’ered a stillborn 
fetus, albumin 3 plus 

9/ 1/36 — ^Blood pressure 118/102, nembutal stopped 
9/ 5/36 — ^Blood pressure 118/102 

9/13/36 — Blood pressure 120/90, Pouchet 14 mm. in one 
hour, albumin plus 2, patient discharged in 
good condition 

Group VI. — ^Blood pressure 190/130. A. B., aged sixteen years, para 0, admitted 
June 17, 1936, complaining of shortness of bi’eath, dizziness, edema of anhlcs, 
albumin plus 4, eye grounds negative, Fouchet negative, nembutal capsules one 
t.i.d. until delivery June 19, and 5 capsules during delivery, tlien discontinued, all 
contrary to orders. 

0/17/36 — Patient admitted 
6/18/30 — ^Blood pressure 172/120 

0/19/36 — Blood pre.ssure 206/140, delivered full-term live 
infant 

6/20/30 — ^Blood pressure 186/106 

6/22/30 — Blood pres.sure 248/128, 2 convulsions, albumin 
one-plus, nembutal 2 capsules intravenously 
and 8 capsules per os. The dosimetric sched- 
ule started. No further convulsions which 
in the first place might have boon prevented 
had the treatment plan been instituted from 
the beginning and followed through 
6/23/36 — Blood pressure 210/122 
6/24/36 — Blood pressure 186/120 
0/25/36 — Blood pressure 172/116 
0/20/30 — Blood pressure 155/110 
6/27/3G — Blood pressure 144/96 
6/28/36 — Blood pressure 140/100 
6/29/36 — Blood pressure 135/90 

6/30/36 — Blood pressure 130/85, patient discharged in 
good condition 

This case was especially selected from its group to emphasize the importance 
of rigorous adherence to the method advocated in order to make certain the eliciting 
of the anticipated results. 

DISCUSSION 

Prom lltc slutly on tlie.se eases of tlie eorrelativc action of nemlnilal 
and re.spon.se of the liigh blood pre.s.sure in the treatment of the h'de 
pregnancy toxemias, we are led to believe that a high and ri.sing blood 
pressure is a reliable index of the degree of the toxemia. The high 
blood pressure was miii'liedly reduced towards normal following the 
use of nembutal (Ro.ss^) and amelioration of other symjdoms of the 
toxemia synelironi/.ed the reduction of the lilood pre.ssure. 

The satisfactory results obtained from the n.sc of nembutal by the 
above dosimetric plan have eonvinecd ns that the jii'ocedure i.s rational 
and worthy of recommendation. 
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2/27/36 — ^Blood pressure 166/134 
2/28/36 — ^Blood pressure 164/130 
2/29/36 — Blood pressure 162/126, 158/120 
3/ 1/36 — Blood pressure 158/122 
3/ 4/36 — Blood pressure 150/118 

3/ 7/36 — Blood pressure 188/130, labor set in, albumin 
plus 4, Inmline and granular casts and pus 
cells 

3/ 8/36— Blood pressure 210/132, and delivery of pre- 
mature live infant 
3/ 9/36 — ^Blood pressure 180/120 
3/11/36 — ^Blood pressure 154/110 
3/12/36 — ^Blood pressure 138/100 

3/14/36— Blood pressure 128/92, nembutal discontinued 
3/16/36 — ^Blood pressure 124/80 

3/19/36— Blood pressure 120/80, patient discharged in 
good condition 

This case did not receive the full scheduled dosage of nembutal as anti- 
sj’philitic treatment was given concurrently; however, there was a gradual decline 
in blood pressure to normal. 

Group IV. — ^Blood pressure 170/100. M. D., aged thirty-one year.s, para 0, ad- 
mitted in labor Aug. 9, 1936, with edema of legs and delusions of do.sign on her life 
by her people and persecution, albumin plus 4, sedimentation 32 mm. in one hour, eye 
grounds negative, Wassermann negative, Fouchet test positive in 5 min., phenol- 
sulphoncphthalcin 55 per cent total output, nembutal given as per schedule. 

8/ 9/36 — Patient admitted; 2 hours after admission pres- 
sure 192/112; 5 hours after admission blood 
pressure 210/100; venesection of 500 c.c. of 
blood plus scheduled use of nembutal 
8/10/36 — Delivered stillborn infant at term 
8/11/36 — ^Blood pressure 165/100 
8/13/36 — ^Blood pressure 152/94, edema gone 
8/16/36 — Blood pressure 122/84, nembutal discontinued 
8/20/36 — ^Elood pressure 100/80 
9/ 7/36 — Sedimentation 13 mm. in one hour 
9/ 8/36 — Mentally clear 
9/11/36 — ^Fouchet test negative 

9/20/36— Blood pressure 105/75, patient discharged in good 
condition 

Group V.— Blood pressure 184/100. E. R., aged thirty-six years, para 0, admitted 
Aug. 24, 1930, having had 4 convulsions, albumin plus 4, sedimentation 26 mm. in 
one hour, eye grounds negative, Wassermann plus 4, edema of face, hands and feet, 
mental confusions, phenolsulphonephthalein 65 per cent total output, nembutal given 
per schedule. No further convulsions. 

8/24/36 — Patient admitted 

S/2G/36— Blood pressure 136/98, mentality clear 

8/28/36 — ^Blood pressure 140/86 

8/30/36— Blood pressure 166/100, in labor, edema gone 
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Wellcome in the form of ergometrine; and Sandoz in the form of 
basergin.^' 

Davis, Adair and Pearls using ergonovine malleate (ergotrate, Lilly) concluded 
that their cases exliibited an increased rate of involution and a lessened morbidity. 
Beechamo using ergostetrine (ergoklonin, Wyeth) also found an absence of subinvolu- 
tion. DerBruckeio using ergostetrine (ergoklonin, Wyeth) found a too tonic action 
of this oxytocic giving sapremic temperatures. 


PROCEDURE 

As control cases 50 patients received no oxytocic medication during 
their stay in the hospital. The height of the fundus was measured daily 
as an indication of the involution of the uterus and a note was made as 
to the amount of bleeding and subjective symptoms of the patient. The 
next 400 consecutive deliveries Avere divided into groups of 100. The 
patients in each group Avere given one of the foUoAving medications im- 
mediately after the delivery of the placenta: (a) ergotrate (Lilly) 0.2 
mg. intravenously (Kharaseh and Legault’s ergotocin) ; ,(h) ergoklonin 
(Wyeth) 0.2 mg. intramuscularly (Thompson’s ergostetrine) ; (c) ergo- 
meti'ine (Burroughs and Wellcome) (Dudley & Moir’s ergometrine) 
0.125 mg. intravenously 50 cases and 50 cases 0.5 mg. intramuscularly; 
and (d) basergin (Stoll’s ergobasine) 0.2 mg. intravenously. Again a 
daily note AAms made regarding the involution, morbidity and the sub- 
jective symptoms of the patients. 


RESULTS 

Involution . — The criteria of involutional progress arc the extent of the recession of 
the uterus; the general consistency of its musculature and the character and amount 
of the lochia. 

In the control group (Pig. 1) it can be seen that the uterus is always palpable 
above the symphysis at the tenth post-partum day and that its height averages 7 cm. 
above this level. 

The group of cases that received ergonovine in the form of ergotrate (Lilly) 
showed the most rapid decrease in the size of the uterus as compared with the con- 
trol cases as well as the cases receiving other medications. This increased rate of 
involution was most apparent during the last few days of the hospital stay. 

The next most rapid decrease was seen in the patients receiving ergoklomn 
(Wyeth). Another factor must be considered hero. The uterus in a patient after 
exhibition of ergotrate, intravenously, almost immediately became very firm and 
hard and remained so throughout the puerperium. This did not happen in any ot 
the other groups of patients. For the treatment of post-partum hemorrhage due to 
atony' of the uterus, from our experiences, ergotrate is to be recommended for its 
immediate results in causing the contraction of boggy uterus and keeping it in this 
condition. 

With the other preparations it was often found necessary because of siibinydii- 
tion or slow action to exhibit some other drug such as pituitrin or ergotrate eitmT 
immediately' or sometime during the ho.spital stay. The least desirable preparation 
from this point of view was ergometrine (Burroughs and AA'cllcome). Here, in 80 jier 
cent of the cases it was necessary to u.^e some other oxytocic. In the series of c.iscs 
with basergin this was not ns marked, altlioiigh in 02 per cent of the cases it "‘‘• 
found necessary to use ergotrate in order to prevent a subinvoluted boggy uterii.-. 

«A\'o arc indebted to Lilly & Co. for the supply of ergotrate : to 'lab/' ""'JT,!]' to 
Bro. for the ergoklonin. to BurrouKh-s and AVellcome for the crgomttiJne, an 
Sandoz for the basergin. 
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SUMIMARY 

1. High blood pressure (140 systolic or above) as the first clinical 
sign of toxemias of late pregnancy is presented. 

2. High and rising blood pressure as indicative of an increasing and 
possibly a fatal pregnancy toxemia is discussed. 

3. A dosimetric schedule for the use of nembutal based on the height 
of tlie blood pressure as a suggestive method of treatment is submitted. 

4. The results of 60 eases of late pregnancy toxemias effectively 
treated with nembutal by the aliove sclieme witliout the occiiiT’ence of 
convulsions, apoplexy, or death are reported. 

REFERENCE 

(1) Hons, J. W.: An. J. Obst. & Gyxec. 31: 120, 1030. 
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CLINICAL EXPERIENCES WITH ERGONOVINE 

J. Irving Kushner, M.A., M.D., and Philip B. Wahrsinger, M.D., 

Ne\v York, N. Y. 

(From the Ohstetrical Service of The Bronx Hospital.) 

T he chemistry of ergot has been the subject of many recent investi- 
gations and various alkaloids and amines have been described which 
possess biologic activity. In 1932 IMoir^ of London clearly demonstrated 
the presence of a hitherto unrecognized substance in ergot w'hich showmd 
prompt oxytocic action when oi’ally administered and was found to be 
distinct from ergotoxine and ergotamine. This \vas substantiated by 
Dale.^ Working independently, Davis, Adair, Rogers, Kharasch and 
Legault® of the University of Chicago isolated an active principle of 
ergot which they called “ergotocin.” 

Shortly after the appearance of this paper by Davis and his associates, 
Dudley and Moir^ reported the crystallization of tlieir product which 
was named “ ergometrine. ” At the same time rvorking in Baltimore, 
Thompson® isolated another principle whicli he called “ergostetrine.” 
Finally Stoll and Burkhardt isolated “ ergobasine. ” From the present 
available evidence it appears that ergotocin, ergostetrine, ergometrine, 
and ergobasine are the same. In fact all the investigators, each of whom 
independently discovered this new alkaloid of ergot, after investigation, 
acknowledged that the active principles each had isolated were identical.® 
In view of this, the Council on Pharmacy and Chemistrv of the Amer- 
ican Medical Association in session March 14, 1936," decided it necessary 
to com the new nonproprietary and not therapeutically suggestive name 
for this ergot alkaloid, “ ergonovine. ” Meanwhile the various phar- 
maceutical houses had already capitalized the new findings : Lilly in the 
form of ergotrate; Wyeth in the form of efgoWonin; Burroughs and 
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Ergotrate is considered to be the drug of choice. In this group there 
was immediate contraction of the uterus, the lowest morbidity, the small- 
est number of patients complaining of pain and the most sustained firm 
contraction of the uterus. 


CONCLUSION 

Because of the degree of involution of the post-partum uterus ; the con- 
trol of bleeding; the resulting firmness of the uterus and the lessened 
morbidity, ergonovine in the form of ergonovine malleate (ergotrate, 
Lilly) one ampoule (0.2 mg.) should be given intravenously immediately 
after the birth of the placenta. In the post-partum hemorrhage, due to 
atony of the uterus, this should be given before packing is instituted. 
Often it will be found that packing is not necessary. 

In eases of subinvolution ergotrate will be found of value. 

■\Ve are Indebted to Dr. Meyer Rosensohn for his stimulation, kindly interest, and 
helpful suggestions in the preparation of this paper. Drs. J. ■\A'’eisberg, M. Miller, and 
J. Alkoff, erstwhile residents on the obstetric division, aided in compilation of tlie 
figures. 
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Bauer and Meller: Hemophilia in Women, Wien. kJin. AVchnsclir. 50: 4.05, 1037. 

Tlic authors an.swor in the negative the question wlietlier llie hereditary rule, 
now generally accepted, applies to all cases of hemophilia. They think ilmt 
there are families in which the hemophilic factor becomes manifest onl}’ m 
males, that occasionally there are families in which the men and the women .«ho\s 
hemophilic .symptoms, and that in rare instances only the women exhibit the 
symptoms. The time is not yet ripe for the formulation of definite laws of t it 
hereditary transmission of hemophilia. To be sure, severe and fatal hcniorrhagts 
as frequently occur in hemophilic men are only rarely observed in women, m 
describe four women whose disorder was characterized by a .symptomatolog. 
similar to that of hemophilia as well as by a weakness of the thromboc.v m 
apparatus. A combination of hemophilia and thrombopenia may occur nii( 
is not justified to draw sharp distinctions between these two disorders.^ 
be assumed that the female sex organs provide a specific profeclion against fa a 
hemorrhages. 

J. F. Gr.EENinrx. 
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ErgoMonin while somewhat slower in action and therefore unsuitable for post- 
I)artiim hemorrhage yet gave a fairlj' firm involuted uterus in about six to eight 
minutes after injection. 

Bleeding— A striking dilTercncc in the character of the lochia was noted on the 
discharge examination on the tenth post-partum day. The best results were obtained 
with ergotrate since 90 per cent of that group had no sanguineous discharge. In the 
control cases only 30 per cent were entirely free of bleeding. In the groups using 
ergometrine and basergin the percentage was the same as that in the control cases. 

Morbidity . — A patient was considered morbid when her temperature reached 100.4° 
F. any two times after the first day post partum. These figures are corrected and 
constitute all temperatures of an obstetric nature that appeared in these 450 cases. 
The morbidity was highest (25 per cent) in the patients who received ergometrine 
and lowest (2 per cent) in the patients who received ergotrate: the ergoklonin scries 
differed only slightly (4 per cent) from the ergotrate. In the patients receiving 
basergin the morbidity was IS per cent. 

Subjective Symptorns . — ^With ergoklonin, over 65 per cent of the women had pain, 
varying in intensity from mild to severe and limited to the first six days of the 
puerperium. In the ergotrate group this pain was experienced in only 12 per cent 
of the patients; while in the patients receiving ergometrine and basergin there was 
no pain. This wotdd seem to imply perhaps a too tonic.ally contracted uterus with 
the powerful ergotrate or ergoklonin. 



DISCUSSION 


The administration of ergoldonin gives all that 
rapidity of involution, yet the annoying symptom of 
01 the women must be considered. 


can be desired in 
pain in 65 per cent 


In this series ergometrine and basergin are .shown to be of least valu, 
because of their unreliability in contracting the uterus. It is in thesi 
to oups also that we find the greatest morbidity. 
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clot. TIi 6 uterus was of noriual size and the left tuhe and ovary appeared normal. 
The right tube and ovary were removed. 

Pathologic Peport : (No. 102100.) (Dr. James R. Cash.) Specimen consisted 
of the right tuhe and ovary, which formed a mass weigliing 55 gm., adherent to which 
was a mass of beef red-appearing tissue, which seemed to be bulging from the lumen 
of the tube. 



Fig. 1. — (x200.) Section near fimbriated end of tube showing chorioepithelioma lining 
the lumen and invading the wall of the tube. 



Pig. 2. — (x390.) Higher power of tumor showing group of Langhans' cell.*; .surroundc'i 

by syncytium. 

Microscopic Examination . — In tJie ovary tJierc wore numerous small Graafian fol 
licle cysts, which contained pink-staining coagulated fluid. The stroma of tha 
ovar^' was very fibrous and edematous, and lightly infiltrated with lymphocytes- 
There were numerous old scars of corpora albicantia, some of which showed pig- 
mentation with iron. Closely bound to the ovary by dense granulation tissue wm* 
the Fallopian tube, the wall of which wa.s comsiderably thickened and heavily m- 



CHORIOEPITHETjIOMA op the fallopian tube 

T. J. WiLLLUIS, M.D., Uxi\T!RSITY, Va. 

(From the Department of Ohsietrics and Gynecology, University of Virginia) 

M AECHANDi in 1895 recorded the first instance of a chorioepithelioma of the 
Fallopian tnhe. Niirmbergei-a in 1982 stated that 33 authentic cases had been 
reported through 1930. He, however, did not include the case of Hartz^ which he 
considered questionable, and the case of Moore, both of which may be classified 
as tubal chorioepitheliomata. Since that time six additional cases have been reported 
by Stein, 5 Fleurent and others,o Savignoni,^ Grudzew and Eussky,8 Bunnag and 
Bachman, 9 and Bianchi and Arrillaga,io making a total of 41 recorded cases. To 
this number we wish to add the following case : 

CASE REPORT 

Mrs. E. K (No. 97777), aged twenty-three years, was admitted to the Univer.sity 
of Virginia Hospital on June 14, 1932, complaining of a bloody vaginal discharge of 
six months’ duration and a sharp pain in the right lower abdominal quadrant of 
three weeks’ duration. Tlie patient had been married for three years and had one 
child born in December, 1930, eighteen months previous to admission. The baby 
was nursed for tliree months and weaned in March, 1931. Tlie menstrual periods 
recurred in June, 1931, three months after weaning, after which they recurred at 
regular monthly intervals with an average duration of seven days until December, 
1931. The December period began at the usual time, but continued as a bloody 
vaginal spotting from that time until admission to the hospital in June, 1932. 

The abdominal pain began first in February, 1932, in the right lower quadrant, 
at first quite acute and subsequently gradually subsiding. Three weeks before ad- 
mission the pain recurred with sufficient severity to require confinement to bed, and 
was said to be associated with nausea, vomiting, chills, and fever. The appendix 
had been removed seven years previously. 

At the time of admission the blood pressure was 115/65, temperature 98.8° F., 
hemoglobin 75 per cent Dare, red blood cells 4,585,000, white blood cells 4,036, and 
blood Wasserraann negative. The examination revealed some generalized abdominal 
tenderness, although it was more marked in the right lower quadrant. An old scar 
of the appendectomy was present. The cervix was slightly patulous and showed 
small transverse lacerations, Tlie body of the uterus was anterior, about normal 
size, somewhat limited in mobility with pehde .sensitiveness on attempts at movement. 
Nothing was palpated in the left adnexal region, while to the right of the uterus 
a soft, cystic, tender, fixed mass the .size of an orange was outlined. There was 
moderately profuse uterine bleeding at the time of the vaginal examination. 

The diagnosis seemed to hinge between an ovarian cyst, possibly intraligamentary, 
an old ectopic pregnancy, or a tuboovarian abscess. 

June 18, 1932. Operatio7i : Dilatation and curettage were done but no tissue was 
obtained. Ex-ploration of the pelvis through an abdominal incision showed a mass 
ttie size of an orange in the right adnexal region, adherent to the omentum and 
intestines. After the separation of the adhesions the mass was found to be composed 
of the right tube and ovary, on the superior surface of which was an area about 
5 bj t cm., composed of dark brown degeneratir’e tissue wliich suggested an old blood 
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December 12, 1932. Weight 100 pounds; felt well. The pelvis and vagina wore 
free of masses and nodules. Friedmann’s, negative. 

May 22, 1933. A letter received from the patient stated that she was feeling 
well; weight 117 pounds. 

Sept. 13, 1933. The patient had no symptoms. An x-ray of the chest was reported 
as suspicious of metastatic malignancy, but not pathognomonic. Friedmann ’.s, posi- 
tive. No masses or nodules were present in the pelvis or vagina. A neurologic 
examination and an examination of the eye grounds revealed normal findings. Sept. 
19 to 22, 1933. X-ray therapy, 1890 r. given over pelvis, and 1,2G0 r. given over 
chest. 

Jan. 1, 1934. Friedmann’s, positive. An x-raj' of the chest reported as suspicious 
for metastatic malignancy but not pathognomonic. X-rays of the skull and the 
pelvic bones were negative for metastases. The visual fields and eye grounds were 
normal. General physical examination Avas normal. The pelvis and vagina were 
free of masses and nodules. Jan. 5 to 14, 1932. X-ray therapy, 1,890 r. given to 
the pelvis and 2,500 r. to the chest through two anterior and two posterior portals. 

March 15, 1934. Friedmann ’.s, strongly po.sitive. The pelvis was free except for 
some fullness rather high on the left side of the pelvis. X-ray of the chest showed 
findings Avhich Avere consistent Avith metastatic malignancy. Tlie eye grounds Avere 
clear. March 19 to 30, 1934. X-raj’’ therapy, 5,000 r. units giA'cn OA'er the cliest 
through four portals. March 30, 1934. An x-ray of the chest showed tlie findings 
to be less marked and not as suggestive of metastatic malignancy as at the time of 
the preA'ious examination tAvo Aveeks ago. 

April 9, 1934. A letter Avas roeeired, aa-IucIi stated tliat the patient aa’os paralyzed 
on the right side. 

April 28, 1934. Patient died at home, apparently from brain metastases one 
year and ten months after the original operation and diagnosis. No postmortem 
examination Avas obtained. 

Note: TIio patient lived about 250 miles from the Hospital and AA’as praetically 
indigent, and in the early days of her illness rather uncooperatiA’O, Avhich accounts 
for the delay in completing tlie treatment in tlie early stages of the disease, and for 
the prolonged periods of absence during the follow-up procedures. 

DISCU.SSION 

Extrauterine chorioepithelioma may originate either as a primary groAVth folIoAV- 
ing an extrauterine pregnancy, or as a so-called ectopic chorioepithelioma, the 
villi luiA’ing been transported during and sub.«cquont to a prcA’ious uterine pregnancy, 
Avithout initial malignant tumor formation in the uterus. It may of course ho 
metastatic, from a primary malignant groAvth in the uterus, or teratogenoiis in AA'hich 
the tumor arises from chorionic cells included in a teratoma. To tho.se generally 
accepted modes of origin of e.xtrauterinc chorioepithelioma, Ilamdin ims rccentlj 
suggested the possibility of its histogenesis from rudimentary rests, or by meta- 
plasia. 

The metastatic chorioepithelioniata secondary to a primary growth in the iileius 
arc ordinarily not included in the di.«ciissions of primary chorioepithelioma of the 
Fallopian tube. TIiofc of teratogenoiis origin most eornrnonly arise in the ovari, 
teratomata usually forming the point of origin of chorioepitheliomata of the oiari 
and the subsequent metastatic lesions in individuals in Avhoiii no pregnancies liaAC 
occurred. The majority of instances of tubal chorioepithelioma are of the jiriman 
type, arising in the tube subsequent to a tubal jiregnancy. In supjmrl of this con- 
tention, Meyer’2 bus pointed out the occurrence of hydatidiforni degeneration n 
chorionic A'illi in instances of tubal gestation. ^ ^ 

The ectopic, type of chorioepithelioma of the tube, in Avliich the villi haAC iCdi 
transported, .subsequent to a previous intrauterine jiregnancy, Avifhoiit a primary fn- 
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filtrated by Ijonpliocytes, mononuclears, and an occasional plasma cell. Arising from 
the wall of the tube was a large mass of partially calcified, very old granulation 
tissue, heavily infiltrated with lymphocjles filled with hemosiderin. Also arising 
from the distorted wall of the tube was a rapidly growing tumor composed of branch- 
ing anastomosing cords of syncytium, partially surrounding small nests of more 
deeply staining Langhans’ cells. These cells invaded the wall of the tube extensively, 
masses of tumor cells being intermingled with masses of degenerating smooth muscle 
and remains of rugae, A large portion of the tube was necrotic and very hemor- 
rhagic. 

Diag 7 iosis: Chorioepithelioma of Fallopian tube. The immediate postoperative 
convalescence was uneventful, June 24, 1932; Friedmann’s test, positive, June 30, 
1932: Friedmann’s test, positive. An x-ray of the chest was reported as negatii'c 
for metastatic malignancy. Total hysterectomy with left salpingo-oophorectoniy 
and radiation therapy over the pelvis was advised, but the patient refused any further 
procedures at the time and left the hospital, but promised to return. 

July 22, 1932. The patient was readmitted to the ho.spital. She had been feel- 
ing well since leaving the hospital, and there had been no recurrence of the pain or 
bleeding. Vaginal examination showed the body of the uterus anterior, perhaps 
slightly enlarged, and pulled toward the right side. There was a definite induration 
to the right and posterior to the uterus. ITothing abnormal was felt in tlie left 
adnexa. Friedmann’s, strongly positive. An x-ray of the chest was reported as 
negative for metastatic malignancy. 

July 26, 1932. Operation: Exploration of the pelvis showed the uterus small 
and movable. The left ovary contained a cyst the size of a lemon. Tlie ileum was 
adherent to the right broad ligament where adhesions had been separated at the time 
of the pre^'ious operation. Total hysterectomy and left salpingo-oophorectomy were 
done. 

The postoperative convalescence was complicated by separation of the abdominal 
incision and extrusion of the intestines on the ninth postoperative day. Secondary 
closure was done and was followed by an uneventful convalescence. 

Pathologic Peport (Dr. James E. Cash) : Specimen consisted of uterus, left tube, 
and left ovary, with a combined weight of 110 gm. The uterus and endometrium 
appeared grossly normal. The ovary contained a hemorrhagic cyst 6 by 41^ by 5 cm,, 
which on section appeared multilocular and contained a yellowish thin serous fluid. 
The tube appeared normal. 

On microscopic examination the sections of the uterus and tube appeared normal. 
The endometrium seemed premenstrual in character. The wall of the cyst of the 
ovary was composed of flbrous ovarian stroma, and was lined by layers of large 
polyhedral cells resembling lutein cells. 

Diagnosis: Normal uterus and tube, lutein cell cyst of ovary. 

August 17, 1932. Friedmann’s, strongly positive. 

The patient refused x-ray therapy on this admission and left the hospital on 
Aug. 17, 1932. 

October 21, 1932. The patient reentered the hospital. Since the previous admis- 
sion she had been feeling well, had no complaints, and was gaining weight. Vaginal 
examination revealed the vagina and pelris to be free of any nodules or masses. An 
x-ray of the chest was negative for metastatic malignancy. Friedmann’s, stronslv 
positive. October 25 to 29, 1932. X-r.ay therapy (200 K. V., % mm. copper and 
1 mm. aluminum), 1,890 r. units given to the pelvis through three portals and 270 
r. units given over posterior chest. She was discharged from the hospital on Nov. 1, 
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cliorioepithelioma of the Fallopian tube may be considered as a fatal disease, as there 
may be considerable question concerning the permanence of the recovery in the 
recorded cases. As exemplified by our patient, the mere survival without symptoms 
for a year or so does not necessarily mean recovery. 

SUMMARY 

An instance of cliorioepithelioma of the Fallopian tube, which was treated by 
operation and radiation, is reported. This seems to be the forty-second case to be 
recorded in the literature. 

The modes of origin of extrauterine chorioepitheliomata are discussed, and it is 
believed that in our patient it developed primarily in the tube subsequent to a tubal 
pregnancy. 

The value of tests for the luteinizing hormone in the urine in cases of chorionic 
tumors is shown. A persistent positive reaction even in the absence of all signs and 
.symjitoms seems to indicate a serious prognosis, while too much reliance should not 
be placed in a single negative test. 

The mortality in the reported eases has been about 93 per cent. 


REFERENCES 

(1) Marcliand, F.: Monatschr, f. Gcburtsh. u. Gjmak. 1: 419, 1895. (2) Nurn- 

herger, L.: Veit-Stoeckel, Handbuch der Gyniikologie 7: 888, 1932. (3) Sorts, S.: 
J.: Surg. Gynec. Obst. 23: 602, 1916. (4) Moore, J. B.: Illinois M. J. 43: 114, 

1923. (5) Stein, B, E.: Am. J. Obst. & Gynec. 23: 416, 1932. (6) Fleurent, E., 
Keller, It., and Meyer, F.: Bull. Soc, d'obst, et de gynec, 22: 452, 1933, (7) 
Savignoni, F.: Rassegna d’ostet e ginec. 42: 661, 1933. (8) Grudsew, V, S., and 
Evsshy, E. D.: Zentralbl. f. Gynak. 57: 2618, 1933. (9) Bnnnag, T., and Bachman, 
C.; Am. j. Obst. & Gynec. 27: 276, 1934. (10) Bianchi, A., and Arrillaga, 0. E.: 
Prensa mdd. argent. 23; 1025, 1936. (11) Bamdi, E.: Ann. d’anat. path. 12: 493, 
1935. (12) Meyer, A. IF.: Surg. Gymec. Obst. 28: 293, 1919. (13) Albert : 
Zentralbl. f. Gynak, 25: 1430, 1901. (14) Lof quiet: Zentralbl. f, Gyniik, 33: 1534, 
1909. (15) Phillips, Miles B.: J. Obst. & Gymaec. Brit. Emp. 19: 502, 1911. 


THE MANAGEMENT OP PREGNANCY AND LABOR 
COMPLICATED BY TRIPLETS^ 

John C. Hirst, A.B., M.D., Philadelphia, Pa. 

(From the Preston Betreat) 

T his record of a triplet pregnancy' is presented not as a “case re- 
port,” but as instructh'e experience derived from unusual behavior, 
study, and management of a potentially^ dangerous condition. A rcviev 
of the fate of triplets (all unreported) in three institutions attended by 
the author disclo.ses interesting fact-s. In the Philadelphia Lying-in 
Hospital from 16,857 births of over twenty’^ Aveeks' gestation tAVo fseis oi 
triplets have occurred. 

The fir.st patient, para ii, delivered at thirty-one weeks: A, male, 0. B. A., 4 
pounds H{, ounces; B, male, occ, post., 1 pound 12 ounces; C, female, footling, •> 
pounds 10 ounces; pregnancy was featured by weight increase in the last four monl is 
from 1261/1 to 162 pounds, and by maximum blood prc.s.sure of 156/94; labor nn“ 

•ReaU at a reguTar meetlnp of the Philadelphia Obstetrical .Society, May C, IPS.. 
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Dior in the uterus^ is unusual. Pleurent, Xeller and Mejer® iiave pointed ^ut tliat 
there are no instances of ectopic tubal cliorioepitlielioniata with certainty. Naturally 
in tubal chorioepithelioina it is often quite difficult to disprove tlie occurrence of an 
early tubal pregnancj’, which might have been the origin. hile it is impossible 
to prove that chorioepithelionia of the tube or ovary is of the ectopic tjpe, on the 
other hand the possibility of its occurrence is shown by instances of choi ioepitheli 
oma of tlie broad ligament without demonstrable evidence of diorioepithelionia else- 
where, unless one assumes that the original uterine growth had spontaneouslj disap- 
peared. One such patient was under our care, in whom several months after an 
abortion, a pelvic mass was found. A curettage of the uterus was done and no 
tissue was obtained ivliich suggested chorionic cells. Examination of the uterus, 
tubes, and ovaries througli an abdominal incision revealed entirely normal structures 
to inspection and palpation. The mass in the pelvis was an inoperable hemorrhagic 
tumor of the right broad ligament. While at tliat time the diagnosis Avas not con- 
firmed either by biopsy or the Ascliheim-Zondek test, the patient developed pulmonary 
luetastases and died about two months after the exploratory operation, in spite of 
radiation therapy. Unfortunately no postmortem examination was done, and it is 
possible that a small focus of maligpiant cliorionic cells existed in the uterus, ali 
thougii on curettage and on gross examination of the pelvic structures there was no 
evidence of tumor growth or nodule.s. Assuming that the diagnosis of chorioepitheli- 
oma was justified, and Avith the absence of anj' demonstrable tumor in the uterus, 
this Avould haA’e to be considered as an instance of ectopic chorioepithelionia due 
to the transportation of A’illi during and subsequent to the abortion some months 
previously. 

In our present case the tumor may haA’c been primary, folloAA’ing an earl}' tubal 
gestation or ectopic from transpofted A’illi during and subsequent to the pregnancy 
eighteen months previous to the first admis.sion to the liospital. It most likely 
folloAved an early tubal pregnancy AA’hich probably occurred in December at tlie time 
the vaginal bleeding began, and Avhich Avas A'ery likely partially aborted from the 
tube in February at tlie time of the scA-ere abdominal pain, AA'hich gradually sub- 
sided. The recurrence of the severe pain tliree months later (three Aveeks before ad- 
mission to the hospital) Avas associated AA-ith the growth, invasion, and extrusion 
of the malignant chorionic cells at the fimbriated extremity of the tube. 

The life cycle of a tubal chorioepithelionia is usually considered as diA'isible into 
three periods: first, that of the extrauterine pregnancy, .second, a latent period, and 
third, the period of tumor growth. Assuming our case Avas one folloAving an extra- 
uterine pregnancy, it may be easily divided into these three periods, the period of 
extrauterine pregnancy from December, ig.Sl, to February, 1932, the latent period 
from February to May, and the period of tumor groAvth from May onAvard. 

The findings on the Friedmann test arc of interest in our patient, as after 
numerous positive tests it became temporarily negative, following the complete op- 
eration and pelvic and abdominal radiation. It aa'us found positive again nine 
months later and remained positive until death in spite of extensive radiation 
therapy. The pregnancy urine test is of great value in the diagnosis and prognosis 
of chorionic tumors. For a period of several months the only evidence that a cure 
had not been effected in our patient was tlie pre.sence of a positive Friedmann’s test. 
The single negative finding stimulated an optimistic outlook for her future, Avhich 
proved to be false and led to a sense of .security Avhich was not justified. 

Of the cases reported in the literature possibly three patients may have recovered 
from the disease. The patient of Albertis was Avell one year at the time of the 
report. Lofquist’s” case is recorded as a recovery and Miles Phillips ’is patient had 
survived for something over two years. Assuming that these instances may be con- 
sidered ns recoveries, it gives a mortalitj' of about 93 per cent. In general ‘however 
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TRIPLET PREGNANCY 



Fig. 1. — Moderate hypertension at thirty-sixth week. 



2. Rapid weight increase with genera! edema in spite of fluid halancc efforts. 
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rapid, first and second stages only three hours thirty-seven minutes, third stage fifty- 
seven minutes; deUvery was simple; puerperium uncomplicated; infants all survived 
(Dr. Robert A. Kimbrough). The second patient, para iii, deUvered ''under thirty 
weeks": A, male, 0. L, A., 2 pounds 12 ounces; B, male, O. D. A., 2 pounds 14 
ounces; 0, male, "version," 2 pounds 8 ounces; pregnancy uneventful, patient 
recalcitrant; labor slow, first stage nine hours, second stage two hours fifty-five 
minutes, third stage uncomplicated; delivery satisfactory; recovery normal; infants 
all died from prematurity. 

In the Hospital of the University of Pennsj’-lvania the last 15,000 
viable deliveries prodnced 1 set of triplets from a para i, aged twenty-six, 
who was delivered at thirtjr-one weeks of one female and two male in- 
fants, the first by outlet forceps; pregnancy normal; labor vagne, “sev- 
eral days,” delivered 7.75 hours after rupture of membranes “without 
contractions," forty-five minutes between infants, third stage ten min- 
utes; puerperium complicated by prolonged morbidity (endometritis) ; 
infants, 1 stillborn, 1 died on the fifth day, and the tliird unknonm. 

In the Preston Retreat, among 16,500 pregnancy registrations beyond 
twelve weeks of gestation there has appeared but one set of triplets. 
The record of this case is briefly summarized below to illustrate the fol- 
lowing features: (1) New prenatal plan in supporting multiple preg- 
nancy; (2) prolongation of triplet pregnancy to the thirty-eighth week 
of gestation; (3) marked bilateral hydronephrosis due to large preg- 
nancy, resulting in; (4) distorted phenolsulphonephthalein and indigo- 
carmine urinary functional tests; (5) no proportional increase in quan- 
titative estrogenic substance and anterior pituitary-like urinary hormone 
analysis; (6) abruptio placentae between births of second and third in- 
fants; (7) imusually fine and large triplets. 

Oct. S, 19S6: Mrs. M. K., aged twenty, married to a slight man of twenty-one 
3 'ears, stated that no multiple pregnancy had occurred in either immediate family. 
The mother had carried and spontaneously delivered one living child without any 
complication, registering with this second pregnancy in good condition on the above 
date; due for confinement March 21, 1937. 

General physical examination disclosed a ■well-developed young woman, height 
5 feet 3 inches, vdth normal heart and lungs. The obstetric examination was also 
favorable, the only features as of October 3 being slight edema of the right legj 
moderately relaxed birth canal, and average gynecoid pelvis. 

Dntil Bebruarj- 1, the prenatal progress was subjectively and objectively good, 
although cervical cauterization, treatment for secondary anemia (hemoglobin 65 per 
cent Dare), dental attention and anodj-ne for left abdominal parietal neuralgia were 
administered. On February 1, at thirty-third week of gestation, the patient was 
admitted to the hospital ward on account of excess weight gain (see), and severe 
persistent bilateral ankle edema, for fluid control, rest, restricted salt ingestion, mild 
catharsis, urea diuresis, and high mineral-vitamin diet including extra beef, milk, 
eggs, dicalcium-phosphate with viosterol, and capsules of vitamins A, B, D, and G. 
The urine remained virtually negative, showing only a faint trace of albumin in one 
out of twelve examinations, and no other abnormality, although the sp. gr. averaged 
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The placenta proved to he monochorionic or uniovular, weighed 1,364 gm. and 
measured 22 hy 24 by 4 cm. The infants were identical females, all amazingly 
healthy and vigorous, weighing 2,286, 2,409, and 2,427 gm., respectively. Last heard 
from, they were thriving perfectly at six months of age, continuing on acidified 
evaporated milk, dextrimaltose, and soluble irradiated ergosterol. 

The puerperium was abnormal chiefly from severe secondary anemia requiring two 
transfusions, plus slight sapremic morbidity associated with lochiometra. Twenty- 
seven days after deliverj' a second cystoscopic investigation w’as completed, whicli 
showed no bladder or ureteral orifice pathology, and only slight hydronephrosis of 
the right ureter, a striking contrast to the prior examination two days before birth, 
when there was great edema and congestion of the trigone, very high and divergent 
ureteral orifices and bilateral extreme nonobstructive hydronephrosis (see Table II). 
The mother’s condition on discharge was excellent. There was only 2 fingers’ 
diastasis of the recti abdominis muscles and no renal ptosis. The lochia had 
ceased, the uterirs had involuted in good position to 3 fingers above the symphysis 
pubis, while the remainder of the birth tract was exactly as before. 

Table I. Abdojcinal Measueement Before and After Delivery 


HEIGHT — 61% IN. OR 155.6 CM. 



37th yveek a.p. 

.5th week p.p. 

Circumference at umbilicus 

42 in. — 106.7 cm. 

29 in.— 73.7 cm. 

Symphysis to ensiform 

22 in. — 55.9 cm. 

9 in. — 22.9 cm. 


Table II. Cystoscopy 




37th week a.p. 

5th yveek p.p. 

Retention 

Bight 

Left 

79 c.c. 

96 c.c. 

11 c.c. 

None 

Injection 

Bight 

Left 

Not done 

Not done 

31 c.c. (Recovered) 

7 c.c. (Bccovered) 

Function 

( Indigo-carmine ) 

Bight 

Left 

23 Min.- (Light) 

19 Min.- (Light) 

7 Min. (Dark) 

7Vi Min. (Dark) 



Occ. W.B.C.; 3-5 B.B.C. 

Few pus cells. 

Microscopy 

Bight 

many bac.; many gram 
(-) rods. 

Occ. B.B.C. and mucus; 
many bac. 

Mod. squamous. 

Mod. gram -1 cocci 

No T.B. 


Left 

Many gram (-) rods; occ. 
gram -t- cocci 

(Hem. staph.) 

Not done 


Table III. Twenty-Four-Hour Urinary Hormone Assay. Quantitative Value.s 
AT Thirty-Sixth Week Moderately' Increased, But Not In Pnoi’onTioN 

TO Placental Mass 


Estriv: Active, 2,000 Bat units 

Combined, 4,000 Rat unil.s 
(Active plus inactive) 
Prolan B: 3,200 Bat unil.s 
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only 1.014. Directly after admission, a positive twin, possible triplet diagnosis was 
made; the latter was confirmed by x-ray film, yet never were more than two fetal 
heart sounds audible, the greatest variation being 9 beats per minute. 


On March 4, one amniotic sac ruptured spontaneously at 4:00 A.M., and^labor 
began fifteen minutes later, progressing very actively to second stage at 7:lo A.si. 
The infants were delivered at S:12 a.m., S:23 a.m., and 8:31 A.M., each, after arti- 




Kip. -1.— Anmzinslv vigorous identical female infants. Placenta, monochorionic 

(monozygotic) . 


fieial rupture of the second and third amniotic sacs, by easy manual rotation from 
O. R. P., 0. R. P., and O. L. P., followed by low Tucher-ilcLane forceps extraction 
without injury. However, sharp bleeding with the birth of the third infant, followed 
hy immediate de.seent of the placenta to the introitus and .simple expression in 
Schultze mechanism indicated complete abroptio placentae during the la.st deliverj-. 
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present in tlie ovary. Tlie ovariectomized animal injected with ovarian 
follicular hormone shows that the growth characterizing the rest of the 
genital tract in response to this stimulation also extends up into the 
tubes. Growth is especially active in the fimbriated ends. It is dif- 
ficult even with the colchicine method to find many mitoses in the uterine 
end of llie tube. TJie illustrations show the high incidence of mitotic 
figures in the uterine tubes of the monkey. At least twelve mitotic 
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CONCLUSIONS 

3, It is possible to carry triplet pregnancy close to maturity and to 
secure vigorous infants. 

2. Hospital study and control from at least thirty-four weeks’ gesta- 
tion is necessary, including rest, high protein-mineral-vitamin, and low 
salt-water diet, 

3. Hydronephrosis of multiple pregnancy in the last trimester pre- 
cludes accurate urinary excretion renal function tests, and possibly inter- 
feres with quantitative twenty-four-hour urinary hormone valuation. 
Further analyses of hormone content in urine and placental substance 
from multiple pregiianeies null be helpful in determining their source 
values. 

4. Premature separation of a normally situated and conditioned 
placenta must be considered in late triplet pregnancies. 


HYPERPLASIA IN THE EPITHELIUM OP THE UTERINE 

TUBBS 

Edgar Allen, M.D., New Haven, Conn. 

(From ilie Department of Anatomy, Tale University School of Medicine) 

I HAYE frequently sought for mitotic figures in the epithelium of the 
uterine tubes, after liaving been greatly impressed by the rapid 
growth of the vagina and uterus in response to the ovarian follicular 
hormone. Periods of retrogression occur paralleling the menstrual 
period in primates (Snyder, 1924; Allen, 1928) and the diestrus period 
in lower mammals (Allen, 1922; Snyder, 1923), These degenerative 
pliases alternate with periods of repair and regeneration. Nevertheless, 
search for mitoses in tlie tubal epithelium has been very disappointing 
even though the vagina and uterus of the same animal may be growing 
rapidly. 

With the use of the drug colchicine for the study of hyperplasia, 
it has been possible to hold dividing cells in metaphase, thus accumulat- 
ing all cells dividing in a period of from ten to twenty hours (Allen, 
Smith and Gardner, 1936-1937). In this condition they are easily rec- 
ognizable, making the count of mitoses for a mitotic index extremely 
convincing. AYhile previously 10 to 20 mitotic figures per section might 
be considered an index of hjqierplasia, with the colchicine method sev- 
eral hundred or even over a thousand may occur in a single eross-seetion 
of the vaginal epithelium of the mouse. 

This new method has emphasized the epithelial hyperplasia in the 
uterine tubes of the mouse, rat, and monkey. Cell divisions are most 
numerous in the tubes of the normal animal when large follicles are 
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There were 220 white patients and 225 colored patients in this 
series of eases; The patients varied in age from seventeen j’-ears to 
forty-seven years. 

In this group there occurred 51 deaths, 21 white patients and 30 
colored patients, a mortality rate of 11.4 per cent. All age groups 
were affected iiroportionally to the age groupmgs of the entire series. 
T]ie majority of the white cases occurred between the ages of 27 and 
36 years, and the colored cases between the ages of 22 and 31 years 
in the entire series. 

The greatest number of wliite patients were between the ages of 27 and 31 years 
wliile the colored patients were between the ages of 22 and 2G years, there being a 
five-year difference in the age groups. Tlie white patients increase in number from 
21 to 31 years, the colored patients start high at 22 and decrease in number to 32 
years, just a reverse in the age groupings. 

PREVIOUS INTRAUTERINE PREGNANCIES 

There were G!) patients in this series who were nulliparous (15.5 per cent); 81 
patients who had had one pregnancy (18.87 per cent) ; and so on, two patients having 
had IG pregnancies. 

The majority of the patients reported had never had a miscarriage (207 case.s, 
or 4G.51 per cent); 94 patients (21.12 per cent) had had one miscarriage; and on 
up to one patient, us seen reported, having had 10 previous miscarriages or abortions. 

JIENSTRUAL DISTURBANCES 

The menstrual disturbances were cpiitc variable. There were 78 patients (17.52 
per cent) who gave a history of no irregularity of menstruation; 142 patients (31.91 
per cent) who givvc a history of one missed period; and 97 (21.8 per cent), two 
missed periods; and so on up to two patients wlio stated that they had not men- 
struated for eight months. 

There were 45 patients (10.11 per cent) who gave a history of menorrhagia, and 
30 patients (G.9 per cent) who gave a hi.story of metrorrhagia. 

TUBAL INVOLVEMENT 

It is interesting to note how much more frequently the right tube is involved 
than the left in both the colored and the white races. This may be due to the 
frequency of appendicitis associated with perisalpingitis interfering with the normal 
physiologic peristaltic action of the tubal musculature. There is a slight torsion 
of the uterus to the right normally wliich may in some way also interfere with the 
peristaltic movements of the tube, thereby retarding 2 )rogress of the impregnated 
ovum. 

DURATION OP HOSPITALIZATION 

The stay in the hospital in weeks was recorded, and it was found that the majority 
of the patients stayed over two woek.«, the average st.ay beijig 18. G days. There were, 
however, 3G.4 per cent who left the hospital between seven and fourteen days. Almost 
all of the 8.20 per cent of patients recorded ns staying less than a week died. 

.SYMPTOMS 

The sviiqitoni? ns presented by the patients on admission were varied, but those 
most frequently found were cramps or pains in tlie lower .abdoimm, bleeding, faint- 
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iignrcs liave been found in a single section of the fimbria adjacent to 
the germinal epitlielium of tlie ovary (Fig. 1). Fig. 2 is a polar view 
of a metaphase stage sliowing tlie ends of individual chromosomes pro- 
truding from the mass, wliile at the left is a mitotic figure in which the 
chromosomes have been clumped, as frequently happens in cells in- 
fiuenced by this drug. Fig. 3 shows 10 mitotic figures in a restricted 
field. Polar and equatorial views can be noted and also several cells 
with the clumped cliromatin. 


SUMMARY 

Waves of grorvtli, especially evident in the epithelium, extend into 
the uterine lubes. Tliey occur in normal animals when large follicles 
are present in the ovaries and are induced in ovariectomized animals by 
the follicular hormone. This is similar to, and coincident with, the 
hyperplasia in ihe vagina and uterus. 
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TUBAL PKEGNANCY 

An AnatjYSis op 445 Cases 

P. Grafpagnino, lil.D., Louis Seyler, M.D., and 
Moss M. Bannermann, M.B., New Orleans, La. 

(From the Department of Gynecology, Louisiana State University Medical Center, 
and the Gynecological Services of New Orleans Charity Hospital) 

T he tubal pregnancies which have occurred in the Charity Hospital 
in New Orleans have been reviewed several times in the past (Am. 
J. Obst. & Gynec., July and August, 1922) . It is the purpose of this 
paper to bring the statistics up from the review of 1906 to 1920, by one 
of ns, through 1936. In the files of the Charity Hospital Keeord Room 
there are 490 eases of eetopie pregnancy betiveen the years 1919 and 
1936. For this period, the total number of gynecologic admissions was 
62,853, an incidence of 0.78 per cent of ectopic pregnancy. In this 
group of cases, 63 deaths occurred, a mortality rate of 12.8 per cent. 

For the purpose of study only 445 records were available and this 
study is predicated on these records only. Of these 445, the earlier 
records are not as definite and complete as the more recent ones, and 
this explains some of the incomplete graphs and tables presented. 
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The transfusions given in the entire series are appended: 

CASES 


None 287 

One 86 

Two 23 

Three 6 

Pour 1 

? 9 

Autotransfusions 7 


We feel hesitant about reporting the small number of transfusions which were 
given when we re.alize what a valuable therapeutic measure it is in this type of case. 
However, it must be appreciated that we arc dealing with negro patients and with 
patients from all over the state of Louisiana, whose relatives are often difficult 
to contact for donors and when contacted are reluctant to give their blood. In 
the 51 patients that died, 9 transfusions were given preoperatively, and of these only 
1 patient died before operation. The transfusions, however, were given immediatelj’ 
before operation or while the patient was on the operating table. 

The sedimentation rate is known to be of definite and valuable aid in making 
a diagnosis of inflammation in the pelvis. On tlie few patients (12) who had a 
sedimentation rate recorded we found that in ectopic pregnancy it is not rapid as 
in acute infections, but remains prolonged, in our series averaging about forty-seven 
minutes. 

This point bears out the contention of Dr. Paul Titus of Pittsburgh who makes the 
statement that in those patients with elevation of temperature and pulse rate with 
Icucocytosis, the blood sedimentation test is of immeasurable value in helping one 
to make a differential diagnosis between ectopic pregnancy and acute inflammatory 
processes. It remains persistently prolonged within normal range. 

ANESTHETIC 

The anesthetics used on these patients were: 

CASES 


Ethylene 100 

Ether 214 

Spinal 104 

Local 5 

Nitrous o.xide 3 

Epidural 4 

None 1 


Contrary to the general belief, ectopic pregnancy cases do as well under one form 
of anesthesia as another. 

DEATHS 

.\s .stated before, there were 51 deaths in this .series of cases. Twelve j)aticnts 
died before operation, 5 died on the operating table, and 34 died after operation. 

Of the patients who died, 35.3 per cent were admitted in shock, 25.4 per cent 
in poor condition, 17.7 per cent in fair condition, and 21.4 per cent in good condi- 
tion. The preopenitive condition of the p.atients wa.s annh-zed; 24.8 per cent were 
operated upon in shock, 34.7 per cent in poor condition, 12.4 per cent in good 
condition, and 8.1 per cent in fair condition. 

The preoperative medication in the patients who died was palliative in most 
instances, 27 (•.•iscs (55 per cent); there were 10 paticjits (21) pev cent) who received 
subcutaneou.s clyses; 5 patients (10 per cent) received intravenous infusion; 2 
patients (4 per cent) received acacia with transfusions or infusions; and 7 [lafienls 
(14 per cent) received blood tninsfusions. 

The tempcniture of the patients who died was an.alyzed, and it can be seen that 
it ranged from 98 to 101° in the majority of cases, only a few patients showing 
a temperature as high as 104. 

The Ivnipliocyte count as recorded in some of the charts of the deaths ninged from 
■S.OOO to ;!5,000 white blood cell.-. 

1215 U.N'IOX IlCII.IiD.'G 
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ing, weakness, nausea, and vomiting. A list of the presenting symptoms is ap 
pended with the number of patients recorded as having had them: 


Pain : 

Cramps in lower abdomen 

Acute pain in abdomen 

Pain in right side 

Pain in left side 

Pain in lower left quadrant 

Pain in lower right quadrant 

Pain in back 

Pain 

Pain about umbilicus 
Pain in upper abdomen 
Pain in shoulder 
Labor pains 
Headaches 

Menstrual Disorders: 

Bleeding 
Uterine cramps 
Dysmenorrhea 


CASES 

Vasomotor Disturbances 

123 

Painting 

113 

Paintness 

50 

Weakness 

37 

Shock 

34 

Disorders of G. I. Tract 

39 

Diarrhea 

15 

Nausea 

10 

Vomiting 

4 

Constipation 

O 

o 

Lump in abdomen 

5 

Swelling in abdomen 

8 

Tenesmus 

3 

Dj'suria 


Polj'uria 

149 

Pever 

4 

Chills 

2 



CASES 

39 

34 

34 

9 

9 

30 

GO 

3 

18 

7 

11 

9 

1 

4 
2 


DIAGNOSIS 

The diagnoses on admission were as varied as the s 3 'mptoms presented would sug- 
gest, but in spite of these variable sj’mptoms, 27G cases were diagnosed as ectopic 
pregnaimy (62.02 per cent). Of the patients wlio died, the admission diagnoses 
were similar to those of the entire series except that there was less accuracy, onlj’ 
51 per cent being diagnosed correctlj’. 

A list of the admitting diagnoses is presented not to shame those of us who made 
them but so that others may see where confusion might arise and better their own 
statistics: 


Ectopic pregnancy 

CASES 

27G 

Abortion 

21 

Chronic pelvic cellulitis 

15 

Bilateral salpingitis 

11 

Acute pelvic cellulitis 

13 

Cystic ovary 

IG 

Fibroids 

22 

Pelvic abscess 

G 

Salpingo-oophoritis 

12 

Tuboovarian abscess 

IG 

Acute appendicitis 

11 

Chronic salpingitis 

9 

Pj'osalpinx 

5 

Subacute appendicitis 

4 


CASES 


Dermoid cyst 1 

Left ovarian cj^st 3 

Acute indigestion 2 

Endometritis 2 

Cholelithiasis 1 

Eight salpingitis 1 

Peritonitis 1 

Tj^phoid fever 1 

Intestinal obstruction 1 

Euptured uterus 1 

Prolapsed uterus 1 

Puerperal sepsis 1 

Eetroverted uterus 1 


The operations performed on these patients are listed : 


CASES 


Eight salpingectomy 147 

Left salpingectomy 78 

Eight salpingo-oophorectomy 94 

Bilateral salpingectomj’- and right 
oophorectomy 8 

Bilateral salpingectomy 8 

Bilateral salpingo-oophorectomy 11 

Bilateral salpingectomy and left 
oophorectomy 5 

Hj-sterectomy 8 


GASES 

Bilateral salpingo-oophorectomy and 


fundusectomy 1 

Eight oophorectomj", dilatation and 
curettage, trachelorrhaphy; 
perineorrhaphy 1 

Salpingo-oophorectomj", Norris sus- 
pension, appendectomy 1 

Salpingo-oophorectomy, appendec- 
tomy 2 


Salpingo-oophorectomy, conization 
of cerwx, removal of condyloma 1 


Of the 8 hysterectomies done, 5 of the patients died, indicating definitely that 
major surgical procedures should not be done in the presence of ectopic pregnancy. 
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On opening the abdomen the great omentum was found adherent to the anterior 
abdominal wall over the pubis. Loops of small intestine were matted together by 
fibrin. On the right side of the abdomen the enormously distended and paper thin 
colon appeared to descend into the pelvis, blocking approacli downward. Behind it 
were numerous loops of ileum which likewise entered into the pelvis. Some of these 
loops were readily drawn upward, several coming out of the extra-abdominal hernial 
pouch which formed part of the prolapse and extended more than halfway to <hc 
patient’s knees. 



Fife. 1. — Prolap.«c wltli complete ovor.slon of vapina. 


In order to gJiin access to the pelvis and prolapse, after careful packing with 
moist cornpres.'C.^, a pursc-sfring .“uture wa.« i)laced on the distended IkiwcI and 
through the center of thi.s !i large needle wa.s inserted. Much gas wa.s thus evacuated, 
and in the course of ii few minutes the Itowel collapsed. The needle was removed and 
the .‘•'uture tied. 

Now all accessible intestinal Iooj>s were freed and removed from the depths. 
Tlio wall of one looj) required repair. At the bottom of the .‘^ac wliieh could only 
be reached bv working the forearm downward, up to tlie elbow, an adherent tran.s- 
ver.-e loop of collapsed ileum could 1« felt. Further exploration showed Unit the 



IRREDUCIBLE, STRANGULATED, COMPLETE PROLAPSE OP 
THE UTERUS, COMPLICATED BY SLIDING HERNIA OP 
THE CECUM AND INTESTINAL OBSTRUCTION 

Robert T. Prank, M.D., New York, N. Y. 

(From the GynccoJogical Service of the Mount Sinai Hospital) 

A lthough complete prolapse of the uterus, often complicatetl by enterocele, is 
1 of frequent occurrence, loss of reclucibility and consequent incarceration is most 
infrequent. 

A search of the literature, including a study of the older textboohs published 
before the operative era, shows but one report of conditions such as were encountered 
in this patient. 

V. Jaschkei in Stoechel’s Handhuch der Gynakologie states that '^ulceration, edema 
and perivaginal jihlegmons may develop in a prolapse followed by purulent nictro- 
and endometritis. The swelling may reach .such a degree, the phlegmon may extend 
so rapidly to the rest of the cellular tissues that the prolajJse, within a short time 
becomes irreducible.” This author observed one case which spontaneouseh' recovered 
through gangrene and sequestration of the major portion of the uterus. "In the 
niajoritj’ of eases, however,” he continues, "death results whether the patient is 
untreated, or an attempt to perform hj'stcrectomy is made.” 

CASE REPORT 

The patient was a 42-year-old, Irish hou.sewife, para ii. Last pregnancy ten years 
ago. Prolapse of the uterus, always readily replaceable, existed for one year. Por 
fourteen days preceding admission, the prolapse could not be reduced, confining 
the patient to bed. There was difficult}' in micturition from the onset. No flatus 
or feces were expelled for the last two days. 

She was admitted to the Gynecological Ward of Mount Sinai Hospital, the evening 
of Jan. 7, 1937. Temperature was 100.8° P., pulse 72, and blood pressure 100/80. 
The patient was thin, mental reactions Avere sluggish, and she was apparently not 
acutely ill. Abdomen was tympanitic and moderately distended. Inspection shoAA'ed a 
huge mass protruding from and covering the vulva. The long diameter was 12 inches, 
transverse diameter (3 inches, and the circumference 19 inches. The mass was pine- 
apple-shaped, being Avider at midsection than at its base. The apex Avas formed 
by the huge, ulcerated and edematous cerv-ix, the surface consisted of the CA'crted 
A’aginal mucosa, dry, scaly, AA'ith "bursting” ulcers in seA'eral areas. The color was 
deeply cyanotic, the consistence boggj', the ijerciission note posteriorly tympanitic. 
Pressure on the mass elicited gurgling. A catheter Avhen passed entered the urethra 
and then pointed directly downward along the anterior surface of the prolapse. 
Bectal examination showed that posteriorly the rectal pouch AA’as likewise cA'entrated 
into the prolapse (Pig. 1). 

Sedimentation time Avas thirteen minutes, hemoglobin 75 per cent, and the urine 
normal. 

During the first night attempts at reposition made by the resident, after the pa- 
tient had been placed in steep Trendelenburg posture and Avarm compresses applied, 
failed. The folloAving morning I failed in all efforts AA'hich included pressure on the 
apex both before and after applying a rubber Esmarch bandage. 

Signs of intestinal obstruction: enemas ineffectual, increasing abdominal pain, 
distention, nausea, no flatus passed, as AA'ell as increase of the edema and cyanosis 
locally and poorer general condition, forced me to perform an abdominal section 
tAventy-four hours after admission, repeated attempts at reposition having failed. 
Decause of the local infection and the presence of much intestine in the prolapse, 
the vaginal approach Avas rejected. 
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AVhile the patient remained in bed, the cervix remained high, at least 2 inches 
above the iscliial spines. The vagina was gaping, only a vestige of perineum. On 
the forty-first day, a week after the patient had been up daily, a second degree pro- 
lapse developed but was readily replaced. 

Fifty-seven days after the laparotomy a typical parametrial fixation operation^ 
was performed by me. The cervix at this time measured 3% inches in diameter. 
Tlie vaginal tissues and parametria were still edematous and boggy, tlie cervix of 
baconlike consistence. Convalescence was uneventful. Two and one-half months 
after this operation, conditions were found normal: cervix high, good perineum, and 
rather lax lateral walls. The patient is now fullj^ cured for fourteen months. 

The only case somewhat resembling the one I report, which I can find in the 
literature, and this patient did not survive, is one reported by Beyea^ in 1898. He 
called it “A Case of Acute Septic Infection and Strangulation of a Completely 
Prolapsed Uterus; Vaginal Hj’sterectomy; Death.’* This was a 22-year-old Irish 
para iv who had had a prolapse for six years. For the four previous years she 
was unable to reduce it, and for six days there were cliills and fever, the temperature 
rising to 103° F. At this time, for three days there were distention and vomiting. 
Catharsis proved ineffectual. On. admission to the hospital, the temperature was 
101° F. There was no distention. Vomiting was constant. The pulse was 120, 
Beyea found the prolapse the size of a child’s head, of reddish blue eolor, with 2 
ulcers, each the size of a dollar. Calomel was given and the bowels moved G times 
in twelve hours. The urine was clear. His attempts at reposition were unsuccess- 
ful. The temperature was now 100° F., the pulse 112 to 116, the patient was weaker, 
and the mass more cyanotic. No distention had developed. 

Beyea performed a vaginal hysterectomj', encountering intestinal loops, congested 
and covered wth Ijunph. His examination of the uterus showed small, multiple 
abscesses in the myometrium. The patient died five days after operation with all 
the symptoms of diffuse peritonitis. 

In the literature Baldy’s^ case is frequently quoted in connection with Beyea ’s. 
Baldy’s patient was seventy years old and found sudden enlargement of prolapse 
with pain and fever. The mass was twice as large as before. One-half of the mass 
showed ulceration and the entire prolapse was blackish in color. Baldy was able 
to reduce the prolapse completely after considerable difficulty. Seven days after the 
reduction he performed an abdominal operation (hysterectomy), there being fibroids 
present, fixation, and vaginal repair. Tliis patient recovered. 

Doubtless such cases as Slocum ’s® occasionally occur without being reported. 
This was a negress of 47 years who had suffered from long exi.sting prolapse, which 
suddenly became irreducible and produced pain. The prolapse was 7 inches long 
and 39 inches in circumference. Slocum saw it shortly after tlie acute symptoms 
developed, and after the i)aticnt had been in the knee chest position for one and one- 
half hours, he succeeded in reducing the prolapse by manipulation. This patient 
was kept in bed three days. 

One of the reasons that irreducibility of prolapse is rarely encountered is due to 
the fact that unless an extremely sluggish and unintelligent patient suffers from this 
trouble, the symptoms are so acute and violent that immediate help is sought. In 
the early stages before stasis and edema h.ave occurred, reduction should always be 
possible. 

The present case has been reported in such detail, because it appears to be the 
only patient who survived the severe abdominal operation necessary, and becau.^e 
the* previous reports are incomplete. It is al.'-o hoped to draw attention to the fact 
that earlv reposition and retention of the prolapse is essential in order to avoid more 
serious consequences. 
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peritoneum of tlie riglit side of the pelvis had slid or been pulled down, carrying 
the caput coli and appendix to the bottom of the prolapse. The 'utoni.s could not 
be felt. 

Under vi.sual control from within, two assistants made continuous, concerted 
pressure on the prolapse from the outside below, occasionally relieved by a third 
physician; after twenty minutes, the inversion suddenly occurred, the entire mass 
passing through the vulvar ring and rising into the abdomen. The mass was 
edematous and so large that it projected inches above the incision. The collapsed 
cecum, the appendix, and the adherent terminal loop of the ileum could be readily 



Fi^. 2. — Schematic sagittal section through prolapse and pelvis. 1, Collapsed eecum : 

3, appendix vermifoz-mis ; S, terminal ileum ; lower rectum. 

identified. The congested and thickened bladder likewise could be recognized but 
nothing of the uterus and adnexa could be seen because of adhesions. The ab- 
dominal wound was closed in layers with much difficulty, because of the excessive 
addition to the abdominal contents which overfilled the peritoneal cavity. Pour 
laparotomy pads were packed into the vagina to prevent re-eventration of the pro- 
lapse. 

The early postoperative course was stormy. Pneumonia and later a wound in- 
fection developed. After five days, however, the condition improved. The bowels 
moved spontaneously and the temperature fell. ■ A tediously protracted, partly sub- 
facial infection of the abdominal wound prolonged the convalescence. Por eighteen 
days a pack was kept in the vagina to keep the cervix at a high level. 
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At 4 p.sr. she complained of being cold and of difficulty in breathing. The re- 
spiratory rate rvas 22 per minute. She stated that she had no pain. The blood 
pressure was again taken and found to be 88/6S. The patient vomited dark brown- 
ish material, which upon examination gave a tliree-plus benzidine reaction. Exam- 
ination at this time showed that the patient was pale and the skin cold. The ab- 
domen was markedly distended but soft, and tj-mpany was present in the epigastrium 
and in the flanks. No fluid wave could be demonstrated and no Murphy sign was 
present. The uterus was apparently larger than in the morning, now reaching a point 
about two finger breadths above the umbilicus. It was exquisitely tender through- 
out and firm but not rigid. The small tumor mass noted on the fundus at a previous 
examination was still present. No fetal heart could be heard and the position of the 
fetus was believed to be E.O.A. Vaginal examination failed to reveal any bleed- 
ing; the cervix was effaced and one finger dilated. The fetal head could be felt 
high up and appeared to be small and soft. 

The pulse rate was 120, and the temperature was 95.8° F, Because of the drop 
in temperature and in blood pressure, rise in pulse rate, pallor, moderate air hunger 
and anemia, as revealed by the red cell count, it was apparent that concealed bleeding 
was occurring. Although the uterus did not present the typical ligneous feeling, it 
was believed that the patient was suffering from premature separation of the pla- 
centa with uteroplacental apoplexy and concealed hemorrliage, and that intra-uterinc 
death of the fetus had occurred. Because of the bloody vomitus it was also con- 
sidered that the bleeding miglit arise from some extra-uterine source such as peptic 
ulcer, but this was not thouglit to be probable in view of the absence of fluid in the 
flanks, the small quantities vomited, the negative previous history, and the localized 
uterine tenderness togetlier with evidence of fetal death. It was advised that 
laparotomy be performed immediately together with transfusion. 

Accordingly, under gas-oxygen-ether anesthesia, the abdomen was opened and 
was found to contain about 1,000 c.c. of fluid blood and an approximately equal 
amount in the form of a stringy clot which filled the left gutter. Tlie uterus was 
enlarged to the size of a seven and one-half to eiglit months’ pregnancy and on 
casual inspection appeared to bo normal. By palpation a soft mass Jibout G by G cm. 
was felt on the posterior surface of the uterus and was believed to be the lowermost 
portion of the clot mentioned. The source of the bleeding was not at once apparent. 
The uterus was emptied through a midlinc incision in order to permit more thorough 
exploration. Wlien this was accomplished and a small stillborn female child delivered, 
the uterus was brought through the wound. On its posterior surface there was a 
Jagged perforation 5 cm. in diameter, extending through the entire thickness of flic 
wall. Through this opening collapsed membranes protruded, and it was then realized 
that fhe mass palpated before delivery consisted of these structures. The blood clot 
previously mentioned was adherent around the edges of the perforation and near by 
the left tube and ovary were densely adherent, cvidcntlj- the result of a preceding 
inflammatory xirocess. The right tube and ovary were normal. The left tube and 
tlie uterus were removed, the pelvis peritonized, and the abdomen closed. The patient 
was given 700 c.c. of whole blood by the direct mctliod, without reaction. 

The patient’s postoperative cour.te .showed a marked reaction. The temperature 
rose within the first twelve hours to 10].G° F. and by fhe third day was 104° F. It 
remained at this level for three or four days, falling to 10.‘J° F., where it persisted 
until the eleventh day postpartum. Transfusion of 500 c.c. of blood was given 
eighteen hour.s after opemtion and again on the fifth postoperative day; numerous 
gum-glucose infusions were utilized. The blood pressure, which was unobtainable 
immediately after operation and for three hours thereafter was I2G/90 at the fourth 
hour, and subsequently was approximately normal. Tachycardia was present and 
])ersistod for the first three days, frctjucntly being timed at 150 jier minute, but on 
the fourth day it found a level commensurate with the temperature, and then slowly 
dropped. The cause of the postoperative reaction was believed to be the largo 
quantity of intraperitoneal blood, since at no time was there any evidence of infec- 
tion and the wound healed by primary union. A blond culture t.aken on the fifth post- 
operative day was reported a.s containing a few colonics of Staphylococcua aureus 
(probably contaminant). Vaginal culture revealed gram-positive bacilli and cocci 



ADBNOi^IYOSlS IN A PRIMIPABA RESULTING IN 
SPONTANEOUS RUPTURE OP THE UTERUS 
AT THE ONSET OP LABOR'^ 

Melvin L. Stone, M.D., New York, N. Y. 

(From ihc Obstetrical and Gynecological Service of the Third [Ncio Fori: Univcrsityl 
Surgical Division, Bellevue Hospital and the Department of Obstetrics and 
Gynecology, Neio Fork University College of Medicine) 

S pontaneous rupUire of the uterus in labor is a rare occurrence. Its incidence 
is variously estimated, but is probably in the proportion of about one case in 5,000 
deliveries. DeLeei states that rupture is more often an accident among multiparas, 
and estimates that a ratio of 8:1 occurs in comparing multiparas with priiniparas. 
A revised calculation of the fi'equeney of spontaneous rupture of the uterus in 
priiniparas appears to be about one case in 45,000 deliveries. 

hlost of the causes commonly assigned as responsible for spontaneous rupture 
of the uterus do not apply to the case here reported because they are based mainly 
on the theory that weakening of the uterine Avail occurred as a re.sult of frequent 
pregnancies or of previous operath’c jirocedures, such as myomectomy or curettage. 
Because it occurs so infrequently and because its pathogenesis is so interesting, the 
folloAving case is recorded: 

L. A., aged 25 years, colored, was admitted to the Bellevue Obstetrical SerA’ico 
at 8 A.M. Dec. 29, 1935, from another hospital. Tlio patient had not attended a pre- 
natal clinic. She stated that she was near term in her first pregnancy, the expected 
date being calculated as Jan. 6, 1936. She AA’as aAvakened from sleep at 5 A.M. on 
the day of admission by pains recurring CA’ery fiA-e to ten minute.’?, lasting thirty 
seconds and not especially severe. For the past fcAv Avecks the patient said that she 
had to void urine about six times nightly, and on the morning of admission that she 
felt a continuous desire to empty the bladder. 

Questioning failed to elicit any complaints other tlian the above. The patient de- 
nied any prcA-ious operation. The course of her pregnancy had been entirely un- 
eventful. 

Examination reA*ealcd a patient in good general condition. Tlie pulse rate Avas 
90 per minute, but the temperature Avas subnormal at 96.8° F. and later at 96.4° F. 
Tile blood pressure Avas 110/80. The heart and lungs AA-ere apparently normal, Tlie 
abdominal examination rcA'ealed uterine and loAA-er abdominal tenderness and .some 
spasticity across the suprapubic region. The uterus AA'as at the IcA-el of the um- 
bilicus, a small firm projection being palpable at its upper pole. Fetal parts could 
not be outlined due to a fairly tense uterus, and several examiners Avere unable to 
hear the fetal heart. The patient insisted on lying on her side because it AA-as painful 
to lie on her back, Ecctal examination rcA'caled a thick, closed cervix about 1 cm. 
in length. The presenting part Avas high and aa-us belicA-ed to bo a A-ertex. 

Because of the urinary complaints and tenderness OA-cr tlie bladder region, the 
patient Avas immediately catheterized. The urine Avas cloudy, and contained innumer- 
able polymorphonuclear leucocytes, and many small clumps of pus. The blood count re- 
vealed 2.3,800 W.B.C. Avitli 86 per cent polymorphonuclear leucocytes and 2,710,000 
E.B.C. Avith 60 per cent Hg. The blood Avas found to be Type 2. 

A diagnosis Avas made of seven months' pregnancy Avith possible premature labor, 
and cystitis. The patient AA-as given 2 gr. of sodium luminal to control pain. From 
this medication the patient became droAA'sy, s^lept at intcrA-als, and did not complain 
greatly. The skin Avas cool and dry. The temperature 96.4° F. 

‘Read before the section of Obstetrics and Gynecolog>', New York Academy of 
Medicine. March 23, 1D37. 
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“In all -sections throughout the musculature are seen clear areas lined by a 
thick layer of decidual tissue consisting of both compact and glandular layers of 
cells. (See Fig. 1.) This tissue is seen both clo.se to the rupture and at a distance 
from it.” 

Diagnosis: Hyperplasia and edema of uterine musculature, rupture of the uterus, 
pedunculated .subserous fibromyoma uteri, and adenomyosis uteri. 

DISCUSSION 

In the literature are reports of many ruptured uteri from a variety of causes. 
There are in addition many reports of adenomyosis. It seems strange that so few 
cases of rupture caused bj' adenom 3 '-osis should have been recorded. Marinacci^ 
reports a case of rupture of the uterus following invasion of a cesarean scar by 
chorionic villi, that is similar to our case, but the cause of which is not so clear since 
two factors plaj^ a part. Aschheims mentions adenomj'osis in a pregnant uterus with 
fibromj-oma, as indeed do manj" others, but in Aschheim’s case the pregnancy was 
not far advanced (about four months) and rupture did not occur. After a search 
of the literature onlj- one case was found similar to the one here reported. The case 
in question was published by Richardson.^ Unfortunatelj' no clinical history' is given, 
the entire report being concerned with the pathologic findings in a case of spon- 
taneous rupture of the uterus. The similarity of the two cases can best be appreci- 
ated In’ reference to tlie pathologic report, which is reproduced verbatim: 

“Specimen is a uterus which had ruptured longitudinally' on the anterior superior 
surface. The edges of the rupture are covered w’ith a rough, dark rod, friable ma- 
terial, apparently organizing blood clot, and section of tlie adjacent uterine wall 
shows an irregularly' mottled red and white surface. No evidence of the scar of a 
former ce.saroan section is found. Microscopic sections taken at the edge of the 
rupture show uterine tissue with the charactori.stics of pregnancy'. There is, in ad- 
dition, a very considerable infiltiation of the wall with decidual cells, extending deep 
into the muscle tissue. Some increase in connective tissue is also found. While it 
cannot be said that the infiltration was the cause of the rupture, the coincidence 
forces one to the belief that it was at least possible. ’ ' 

It is probable that the interpretation of Richardson ’s^ case in the light of the 
scanty knowledge of adenomy’osis at the time of its publication, was somewhat dif- 
ferent from the interpretation now generally accepted. Its title, “Ruptured Uterus 
With Decidual Cell Infiltration of Uterine Wall,” seems to indicate that it was 
supposed that the invasion of the uterine wall took place after nidation owing to some 
abnormal stimulus to the cells thcm.^jclves by pregnancy'. With the current theories as 
to the pathogenesis of adenomyosis it becomes clear that the so-called invasion of 
the uterine wall is in reality' the development of the changes of XJregnancy in aber- 
rant endometrium. This is supported by' the findings, in our case, of numerous foci 
of decidual cells at a great distance from the endometrium and apparently having no 
direct connection with it, which connection, it must be supposed, would exist were 
direct invasion the pathogenetic factor. Further, the findings in cases of adenomyosis 
which arc not complicated by' pregnancy, .seem to boar out this theory, 

SUMMARY 

An interesting and rare case of spontaneous rui)turc of a full-term primigravid 
uterus at the onset of labor is reported. The patient had had no previous operative 
manipulations of the uterus and by' subsequent micro.=copic examination, and at op- 
eration it was demonstrated that adenomyosis was responsible for the rupture. 
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and gram-negative bacilli. No hemolytic microorgani.sms were present. Tiie patient 
Avas discharged in good condition on the twenty-first postoperative day. 

Vailiologic lieport. — (No. 4571/35.) The organs removed were examined macro- 
scopically and histologically and the following report was given (Drs. W. E. Studdi- 
ford and H. Salter) ; 

Macroscopic Examination: ''Specimen consists of a uterus measuring 22 by 18 
by 6 cm. The external surface is covered with a smooth pinhish-yellow serosa. An- 
teriorly there is a 6 inch surgical incision extending from the cervical to the fundal 
portion in the midline, the edges of which are approximated by catgut sutures. 
Posteriorly in the central fundal portion is a ragged, hemorrhagic perforation, Avliieh 
extends from serosa to endometrial surface. Tliis opening is about 3 cm. in diameter. 
The tissue surrounding the opening appears similar to tliat of the rest of the uterus. 
On the left lateral aspect of the opening is the attachment of the round ligament to 
wliich is attached the folds of the broad ligament. The right round ligament is not 
present. 

"On removal of the surgical sutures, the uterine Avails are seen to measure 4 cm. 
anteriorly; posteriorly in the region of the above described defect, the musculature 



Pig. 1. 


measures 1.5 cm. in thickness and becomes thinned and more hemorrhagic toAA’ard 
the edges of the opening. The uterine cavity is lined by ragged, shaggy, pinkish- 
yellow tissue, stripping easily, which appears to be decidua. The interior of the 
uterine cavity near the perforation is striking in that there is a deep crevice in the 
tissue which measures 3-4 cm. in length and several mm. in depth, becoming deeper 
and broader as it approaches the inferior aspect of the opening with which it is con- 
tinuous. There are several smaller crevices situated radially about the defect. 

"On the anterior serosal aspect is a 2 cm. pedunculated tumor resembling a 
hbromyoma, the pedicle of which is 1 cm. in length. ’ ' 

Microscopic Examination: "Sections of the uterus show areas of smooth muscle 
cells formed into bundles and running at A'arious angles. The muscle bundles, as well 
as the individual cells, are separated from ea'cli other by clear spaces appearing to 
contain fluid. The cytoplasm of the muscle cells is pale and shows many vac- 
uoles. There appears to be a hyperplasia of the smooth muscle cells. The 
endometrial surface of the musculature is covered by decidual tissue consisting 
mostly of the glandular layer with no chorionic villi seen. There are also several 
large areas of old red blood cells in the tissue and areas of fibrin. A good many in- 
filtrating polymorphonuclear leucocytes are seen in this latter tissue. ’ ’ 
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daily supplemented by 80 gr. of ammonium chloride in enteric coated tablets. Initial 
urinar}' pH was 5.9. By December 17, the temperature was normal, but clinically 
the patient showed only slight improvement. On December 19, cliills, fever, nausea, 
and vomiting returned. Daily temperature ranged between 100 and 104° F. Al- 
though a urinary pH of 5.0 had been maintained since the beginning of treatment, 
the urine contained many pus cells and the Flexner organism was again isolated. 
Additional laboratory studies showed : blood chemistry within normal limits. Phenol- 
sulphonphthalein test showed 45 per cent excretion in one hour. Eoentgenograni of 
abdomen revealed nothing abnormal. Eetrograde urograms demonstrated bilateral 
dilatation of ureters and kidney pelves. Bromsulphalein liver function test showed 
5 per cent retention in thirty minutes. 

The management of this case was again carefully considered. The ketogenic 
diet was not applicable for a high carbohydrate, high caloric diet seemed indicated 
on account of high fever, loss of weight and strength, and evidence of beginning 
liver damage. In addition, there was anorexia, nausea, and vomiting. A ketogenic 
diet was, therefore, not practical. Therapeutic termination of pregnancy was con- 
sidered. It was decided, however, to continue the mandelic acid therapy which was 
supplemented by ureteral catheterization and drainage of botli kidney pelves, the 
latter being performed twice weekly. In addition, the patient received four blood 
transfusions of 350 c.c. of citrated blood. 

On January 11, the patient developed an acute tracheobroncliitis. Chest x-rays 
were negative for evidence of consolidation. Consultation with the General Medical 
Staff regarding the physical condition and with the Urologic Staff regarding the 
renal status, brought the recommendation of therapeutic termination of pregnancy 
as the final step to save tlio life of the patient. 

The following day the membranes were ruptured. Labor followed eighteen hours 
later. Spontaneous delivery of a living, female child terminated an eight-hour 
labor. The child liad not readied the age of viability and, consequently, lived but a 
few minutes. The placenta readily .separated by the Schultz mechanism five minutes 
later. Estimated blood loss was 50 c.c. 

Following delivery the temperature ranged between 100 to 102° F. for thirty 
hours but thereafter dropped quickly to noimal limits where it remained during 
the subsequent nine days of hospitalization. The recovery was astounding. She 
immediately tolerated a full diet with a rapid gain of appetite, strength, weight, and 
.showed general clinical improvement. Eenal tenderness quickly diminished to slight 
residual soreness although the urine contained the Flexner organism and a moderate 
number of pus cells. Rapid improvement continued. MJien last seen in April, 1987, 
her general physical condition was excellent. She no longer presented symptoms 
referable to the urinary tract. 

In a review of the literature, Calalb and Jonesco, in 1915, reported the first 
case of pyelitis due to the bacillus dy.scntery Flexner complicating pregnancy. They 
reported satisfactory results by treatment with autogenous vaccine. 

Cheatham, in his case report with a review of the literature to 1984, cites only the 
case of Calalb and Jonesco. Cheatliam’s case was a multiparous woman in the 
seventh month of i)rognancy complicated by pyelonephritis due to the Flexner or- 
ganism. The patient spontaneously delivered a living female child of eight months. 
Profuse postpartum hemorrhage following the third stage of labor, indicated trans- 
fusion. With a verv satisfactory convalc.'-ccnce, the temperature returned to normal 
by the seventh postpartum day. They were c.specially interested in the use of bac- 
teriophage therapy which proved of little value. Vaccines were avoided becaii.^c of 
the negative phase. Urinary antiseptics could not be u.'-ed duo to the unusual vom- 
iting. The clinie.al value of mandelic acid therapy had not been recognized. They 
attribute the rapid improvement of their case to the use of postpartum blood trans- 
fusion.s. 



PYELITIS OF PREGNANCY DUE TO THE BACILLUS 
DYSENTERY PLEXNER 


H. L. Stewart, M.D., Detroit, ]\Iich. 

(From the Department of Gynecology and Obstetrics, Henry Ford Hospital) 

D EPOETS of only tivo cases of pyelitis due to the Flexner type of dysentery 
' bacillus complicating pregnancy hare been published. The treatment was 
different in each case. In the ease herewith presented mandelic acid was used. 
The ketogenic diet is also considered. 

M. D., a white female, aged 20, was admitted to the Henry Ford Hospital Dec. 12, 
1936. Chief complaints on admission were: pain in both kidney regions, generalized 
abdominal pain, persistent nausea and vomiting, frequency of urination, dysuria, loss 
of weight and strength. All symptoms were present three and one-half weeks. The 
last menstrual epriod was July 15, 1936. The estimated duration of pregnancy was 
five months. Occasional backache, frequency of urination, and dysuria were first 
noted at the end of the second month of pregnancy. Independent of treatment, a 
slight temporary improvement of sjunptoms wms present until the beginning of 
the fourth month when pain and dysuria returned with gi-eater severity. Tliis was 
soon followed by chills, fever, generalized abdominal distress, nausea and vomiting. 
Witliin the next week, she was confined to bed with persistent vomiting, loss of 
weight, abdominal pain, chills, fever, and extreme weakness which continued until 
admission to the hospital. 

The family history is irrelevant. The past history is not significant. Appendec- 
tomy was performed at the age of thirteen with an uneventful recovery, otherwise, 
she never had symptoms referable to the gastrointestinal tract and claimed good 
general health. 

Positive findings on physical examination were : temperature 104.4° F., pulse 156, 
re.spirations 24, blood pressure 96/50. The patient appeared very toxic and the 
dry skin presented evidence of dehydration. She was 20 pounds underweight. The 
face was tliin and drawn. Mucous membranes were pale. Dental caries was present. 
Tongue was coated and dry. Lungs were clear. Heart was normal. Fundus of 
uterus extended 15 cm. above the symphysis pubis. Fetal movements were seen 
and felt. Ho other organs or masses were palpable. There was generalized abdominal 
tenderness as well as extreme tenderness in both costovertebral angles. She was 
critically ill. 

Laboratory findings were: Hemoglobin, 60 per cent; E.B.C., 3,050,000; W.B.C., 
22,000 with 87 per cent polymorphonuclears and 13 per cent lymphocytes. Catheterized 
urine showed specific gravity 1.020, acid reaction, trace of albumin, many pus cells, 
occasional red blood cell, no casts and tests for sugar, acetone and diacetic acid 
were negative. Centrifuged specimen: stained sediment showed many pus cells 
and many Gram-negative bacilli, identified as the Flexner bacillus of dysentery. 
Patient’s serum agglutinated the Flexner bacillus in a dilution of 1:640 but was 
negative for the tj^hoid-paratj-phoid groups. Stool cultures were negative for 
dysentery organisms. Blood chemistry showed: CO,, 44.7 vols, per cent; non- 
protein nitrogen, 22.0; chlorides, 450. Blood serology negative. 

Because she was unable to retain fluids by mouth, parenteral fluids were forced 
for the first thirty-six hours of hospitalization. Two days after admission, she 
tolerated a liquid diet. Mandelic acid therapy was instituted by giving 12 gm. 

887 



890 


AMERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


of amenorrliea which lasted six months and again her weight increased. During 
this time she suffered severe headaches and developed a hypertensive state. Follow- 
ing thyroid medication for her obesity, her headaches became less severe and lier 
menses reappeared but in irregular fashion. 

Present Illness . — For two years prior to her admission to the hospital her menses 
were infrequent and scanty. Slie was free from symptoms until two months before 
her admission when her menses recurred. Tlic flow at this time lasted seven days and 
was accompanied by intense stabbing pains in the lower part of the back, the right 
lower quadrant, the thighs and calves of the legs. After an interval of two days she 
again began to bleed. This bleeding lasted another seven days and was accom- 
panied by similar pains. From then and continuing to the time of admission, slie 
bled every other week. Tliis was accompanied by severe abdominal pains, headaches, 
dizziness, nausea, blurring of vision, and chills. Tliere was no change in the urinary 
or bowel habitus. 

Physical Examination . — ^Revealed a very obese, plethoric woman, who seemed at 
ease and not acutely ill. The heart was enlarged to the left and right, and a soft 
blowing systolic murmur, which was not transmitted, was heard at the apex. The 
blood pressure was ISO sj'stolic and 100 diastolic. The abdomen disclosed a thick 
panniculus arranged in large folds which hung down to the knees. On deep palpation, 
indefinable masses were felt in both lower quadrants of the abdomen. Both ankles 
were markedly swollen and there were numerous varicose veins on both legs. Pelvic 
examination: revealed a lacerated pelvic floor and cervix; a movable, very tender 
and semicystic mass was palpated in the cul-de-sac which, by bimanual examination, 
extended to four fingerbreadths below the umbilicus ; another large mass was palpated 
more anteriorly on the right. A diagnosis of bilateral ovarian cysts was made. The 
laboratory data wore as follows: the blood .sugar content was 192 mg. per 100 c.c. 
of blood; the Wassormann and Kahn tests were negative; urinalysis was repeatedly 
negative. The blood count showed over 5 million red blood cells, hemoglobin 74 per 
cent (Dare), white blood cells 12,800, with 74 per cent polymorphonuclear neutro- 
philic leucocytes, 21 per cent lymphoeyte.s, 4 per cent monocytes, and 1 per cent eosino- 
philes. 

Operation . — On Fob. o, 19.15, under spinal anesthesia, the abdomen was opened 
through a lower paramedian incision. Bilateral ovarian cj'sts were exposed. The 
right was nodular and appeared dermoid in character. It was as large as a good 
sized grapefruit, witli half a twist of the i)edicle, but freely movable in the pelvis. 
The round ligajnent was adlieront to it. The cyst on the left was about half the 
size of the one on the right and situated behind the uterus in the cul-de-sac. It 
likewise appeared to bo a dermoid. Tlic uterus, lying between both cysts, was small. 
A supracervical hysterectomy :ind bilateral salpingo-oophorcctomy was performed and 
the cervical stump peritonized. An appendectomy was also performed. During con- 
valescence, the temperature remained jiormal with a rise to 101.0° P. on one occasion. 
The blood pressure gradually declined to I.IO systolic and 80 diastolic. She recovered 
uneventfully and was discharged on Feb. 20, 19.15, three weeks jmstoperative. 

Pathologic Peport . — Tlie specimens consisted of the appendi.x, the uterus, tubes, 
and bilateral ovarian tumors. The uterus and tubes appeared normal. The surface 
of the appendix apimared smooth and gr.ay, and the mucosa and muscular wall were 
normal. The smaller of the two ovarian tumors was .■spherical and measured 8 cm. 
in diameter. The surface was smooth and graj- pink. The contents consisted of 
thick, vellow, butterlike material intermixed with hair. A small mass present in one 
portion of tlie cyst was incorporated in the wall and when sectioned consisted of 
osseous and adipo.«c tissue. 'The larger tumor {Fig. 1) measured 10 cm. in diameter. 
The contents resembled that of the smaller tumor, with a large amount of thick, 
vellow, opacpie, mucinou.s material. A jicdtinculated bean-.«haped ma.ss attached by 
one pole to the inner .surface of the cyst, con.si.stcd of a central m.ass of rod tis.suo 
surrounded bv vellow fatty tissue. In another part of the wall was an irregular 
swelling which projected in the form of several nodules which were hard, yellow and 
pink, nnd appeared to be bone. 
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In our case, vaccines and bacteriophage were not given a trial for we relied upon 
the use of niandelic acid combined with adequate renal drainage. Mandelic acid 
treatment of pyelitis of pregnancy due to the colon bacillus has been very satisfactory, 
but in this case it did not affect the ITlexncr organism. Several blood transfusions 
were given prior to therapeutic induction of labor without appreciable results, which 
is not in accord with the experience of Cheatham. Furthermore, the postpartum 
course of our patient showed a rapid cessation of all symptoms independent of blood 
transfusions and specific medication to the urinary tract. A further contrast to 
Cheatham’s case was the absence of postpartum hemorrhage. 

SUMMiVRY AMD CONCLUSIONS 

A rare case of pyelitis of pregnancy due to the bacillus dysenterj' Flexner is re- 
ported. Tlie organism was isolated from the urine on several occasions and identified 
by the usual cultural characteristics. The organism was agglutinated by known 
antiserum. The patient’s serum agglutinated the Flexner bacillus in dilutions 1:640 
but was negative for typhoid-paratyphoid and other dysenteiy organisms. Stool cul- 
tures were negative for Flexner bacillus. 

Mandelic acid therapy alone and later supplemented by adequate drainage of 
kidney pelves proved unsatisfactory in this case in contrast to experience ndth 
pyelitis of pregnancy due to the Escherichia coll. 

In view of the severity of the infection and the clinical course prior to therapeutic 
induction of labor, the ketogenic diet was contraindicated for the patient. 

On the recommendation of two consultants, pregnancy was terminated, which 
proved to be a lifesaving procedure for the mother. Postpartum convalescence was 
rapid and independent of treatment ; therefore, any form of therapy during this time 
must not bo regarded as specific. 


BILATERAL OVARIAN DERMOID CYSTS 

With One Dermoid Containing an Appendix and a Portion of Ileum 

Lewis E. Schottenfeld, M.D., C.i\I., and Emanuel V. Littauer, M.D., 

BrooivLyn, N. Y. 

(From the Departments of Gynecology and Surgical Pathology, Jewish Hospital.) 

'^IIE following case is unique as a pathologic rarity and worthy of record. 

I K. S., a housewife, aged 39, was admitted on Feb. 1, 1935 to the Gynecological 
Service of Dr. Leo S. Schwartz at the Jewish Hospital of Brooklyn with the follow- 
ing history: 

She complained of severe pain in the right lower part of the back and inter- 
mittent vaginal bleeding of two months’ duration. Family history was irrelevant. 
Past history: married fifteen years, gravida iii, para ii, and one miscarriage at four 
months. She had frequent attacks of dyspnea on exertion with mild cyanosis and 
ankle edema. The history of her weight development coincident with her menstrual 
history revealed a definite endocrine influence. During the stage of puberty she was 
a puny girl. At 25 years she weighed 145 pounds; five years later her weight in- 
creased to 200 pounds. At the time of her admission to the hospital she weighed 
225 pounds. Her maximum weight was 243 pounds. Her menses had always been 
irregular and were accompanied by premenstrual pains. At 26 years she* had a 
period of amenorrhea during which her weight reached 222 pounds. With a proper 
diet her weight decreased to 160 pound.s, after which her menstrual periods again 
recurred at intervals of two and three months. At 37 years she had another-period 


892 


AJIERICAN JOURNAL OF OBSTETRICS AND GYNECOLOGY 


Microscopic . — The uterus, tubes, and appendix showed no pathologic changes. A 
variety of tissues was recognized in both tumors; viz. bone, muscle, and fat. A sec- 
tion of the appendiceal structure, Ijdng within the cyst (Fig. 2), revealed the 
various layers of the appendix. The mucosa was intact, and the submucosa con- 
tained several immature and one mature lymph follicles. The muscular coat and the 
serosa were well formed. The lumen contained debris, mucinous material, and a 
few cells. 

Diagnosis . — ^Bilateral dermoid cysts of the ovaries. 


PLACENTA ACCRETA 
Clarence B. Sacher, M.D., Dallas, Texas 

M R>S. L. P., a white American multipara, aged 31 years, was admitted on my 
services at Pallas Methodist Hospital, Sept. 2, 1936. Her first pregnancy was 
normal in all respects; she delivered an 8-pound girl on Sept. 12, 1933. On the 
present occasion she started labor at 5 .\.M. and entered the hospital at 6 a.m. She 
was in first stage of labor, having pains every five minutes, duration one minute, and 
a cervix efi’acing witli 2 cm. dilatation. At 9 A.>t. pains were every two minutes and 
lasting one minute. At 10:30 A.w. the cervix was completely dilated. One hour 
later midforceps were applied, and a normal live 9 pound girl baby was delivered. 
Thirty minutes later the placenta liad not delivered, and Credo’s method was unsuc- 
eo.«sful. A short niediolateral episiotomy was repaired. Because the placenta would 
not be o.xpolled under normal method.s, it was decided to keep tlie patient on the 
delivery table, taking all precautions against infection. The cord with forceps 
clamped on one end was wrapped in a sterile towel and laid on the abdomen. 
1,000 c.c. of 5 per cent glucose was given intravenously, also Vi gr. of morphine. 
Later examination revealed that the uterus remained stationary in the abdomen, 
and the placenta could be jialpated in the fundus. There was no flow, no rise 
of the globular fundus uteri, and no descent of the cord. The patient was in 
good condition. A diagnosis of placenta accreta was made without an intrauterine 
examination. 7’lic patient was prepared for operation while donors for a blood 
transfusion wore obtained. She had been asleep since 9 A.^^. under nembutal. At 
operation a supravaginal hysterectomy and appendectomy were performed. Immedi- 
ately after the operation the patient was given 470 c.c. of whole blood by the direct 
method. The patient was in good condition when removed to her room. The tempera- 
ture went up to 100° F. for two day.«, after which it was normal. The next da 3 ’ 
after oponition, the patient said .riie felt fine and believed .she could get up. She 
made an unevcntfid recovery and was discharged from the lio.spital on the eighth 
postoperative da_v. 

The patient was given her final examination J.anuarj’, 1937, some four months 
after the dcliverv. .She staled at that time that she had had no aches or pains, 
or an.v nervous s.vmptoms. Examination revealed a healed perineum and normal 
pelvic organs. She was discharged as well. 

On opening the uterus after operation the placenta wa.s normal to look at except 
that there was no separation from its allaehment in the fundus of the uterus between 
both cornu. No line of cleavage for .reparation could be made nianualh-. The 
pathologic report made b,v J)r. .T. L. Goforth is as follows: 

Cro.s.s’ F.rmnination . — The stipracervic.nl portion of the uterus was .c\-mmctricall.v 
enlarged and measured apliroximateh- 14 b\- 12 by 12 cm. A few sc.attered fibrous 
adhesions were present about the posterior portion. On being opened the myo- 
metrium showed much In'pertropln'. The endometrial cavitj- contained n terra- 
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On further dissection of the large dermoid, another compartment was disclosed, 
and the wall which separated this from the main cyst cavity was markedly thick- 
ened. In the smaller loculus was a segment of intestine 14 cm. long and 3 cm. in 



Pig. 1. — Gross specimen. A, Appendix in cyst ; small intestine in cyst ; C, cut 
edge of smaller cyst compartment ; D, grumous material ; E, hair ; F, cut edge of 
large cyst proper. 



. — Gross specimen of appendix within cyst. A, Muscular layer ; B, lymph 

louicles ; G, cellular and amorphous debris in lumen of appendix ; D, submucosa ; 
mucosa with mucosal glands and tubules. 

diameter. One-half the length of this intestine had the appearance of ileum, and the 
other half, the caliber of which was much narrower, closely resembled a vermiform ap- 
pendix with a rudimentarj' mesentery attached. 





CEEBBEAL COMPLICATIONS FOLLOWING NITEOUS 
OXIDE ANESTHESIA 


IIarwin BrowNj j\I.D., Glenn Collins, M.D., and 
Fred K. Vaughan, M.D., Oklahoma City, Okla. 

(From the De'partments of Ohstetrics and Anesthesia, State University Sospital) 

UEING tlie past few years sevei'al articles in the literature have presented 
cases showing evidence of nervous tissue damage following nitrous oxide an- 
csthesia. Most authors have believed the injury due to anoxemia; a few have sug- 
gested that idiosyncrasy maj' play a part. We feel unentitled to a definite belief in 
the two or more sides of tliis controversj'. The articles by Courvillei and by Lowen- 
herg and others^ witli the bibliographies of each are references aplenty for those 
interested. Our own case follows fairly well those already published. 

An IS-year-old para 0, gravida iii was admitted to the hospital in labor at 8:45 
p.jr. on Jan. 15, 1937. Her prenatal record showed a normal pregnancy. On ad- 
mission blood pressure was 120/80, presentation was cephalic, and station was -1. 

At 11 P.M. 1/6 gr. of morphine and 1/150 gr. of scopolamine were given. At 1:30 
A.jr. she was taken to the birth-room apparently well sedated. IST^O and 0, anesthesia 
was begun by the interne on anesthesia service at 1:40 a.m. Her pulse was 124, 
respiration 20. Induction required 92 per cent N;0 and 8 per cent 0., was rather 
.slow. During the following eight minutes 17,0 concentration varied between 92 per 
cent and 80 per cent. At 1:48, following episiotomy, a normal, slightly narcotized 
infant was delivered by means of low forceps. The patient was awakened, talked 
freely, named her baby, and appeared normal in every way. 

Ergotratc gr. 1/320 was given intravenously, the placenta delivered at 1:58 A.^t.; 
anesthesia again was induced with about 92 per cent N.O, and continued with about 
a 9:1 gas-oxygen ratio. During the ensuing minutes respiration became slow, shallow, 
and labored on two occasions, each lime responding quickly to an increase in 0„. 
.At 2:20 A.K., about twenty-two minutes after the second induction, respiration be- 
came labored, irregular, did not respond to 100 per cent 0._,, and finally ceased alto- 
gclher. The patient became markedly cyanotic, the pupils dilating widely, the eye- 
balls fixing in the centr.al position. On administration of 100 per cent O. under 
pres.surc the patient ’s color returned, but respiration was gasping, irregular, and very 
slow. The pupils were contracted. The tongue at no time .seemed to obstruct the 
pharynx, but an air-way was inserted and tolerated. IMctrazol, an analgesic, 1 c.c. 
was given intramuscularly at 2:26 a.m. and repeated intravenously at 2:39 without 
immediate benefit to respiration. A small amount of vaginal bleeding was noted and 
1 c.c. of pituitrin was given intramuscularly. At 3:15 the pulse was 150, the blood 
pressure 180/80, re.epiration 15, and the rectal temperature 100°. O.xygen 100 per 
cent was discontinued, but of necessity resumed immedi.'itcly, small amounts of CO. 
being added. Eyeball movements were active; the lid retlex returned. I'lie patient 
seemed eonsciou.s, but did not re.-ipond to her .currouiidings nor to ordinary stimuli. By 
3:28 A.^t. respiration, though still irregular, .seemed of better quality, rate 28. At 
3:40. 1 c.c. of motrazol wa.s given intravenously; ten minutes later respiration was 
regular and deeper. Blood pressure was 130/90. At 3:55 it was found that 0,-00. 
were no longer necessary. At 3:30 reflexes had been found to be very .sluggish, but 
.'it 4:00 A.M. the patient began to show a spasm of the upper extremities similar 
to carpopedal spasm. All reflexes became active. .‘Seizures developed and were re- 
peated eveVv five to ten rnimiles, characterized by movement of the head from side 

894 



SACHER: PLACENTA AC GRETA 


893 


sized placenta which measured 14 bj’’ 14 bj”" 13 cm. This organ was so tightly 
adherent to the uterine wall that it could not be pulled away. The fetal surface, 
cord, and fetal membranes grosslj' were not remarkable. On section through the 
placenta an unusually firm union between placenta and uterine wall appeared to 
exist. On gross study it could not be determined with certainty whether the decidua 
basalis was present or not. The placental tissue itself showed no degenerative 
changes grossty. Throughout the bodj’’ of the organ localized hemorrhagic areas 1 
to 2 cm. in diameter were demonstrable. The myometrium from the gross point of 
view could not be said to be invaded by placental tissue. 

Microscopic Examination . — Sections through different portions of the placenta, the 
sections being taken so as to show both placenta and mj'ometrial tissue, showed 
that the chorionic villi were normally firm. The muscle fibers of the myometrium 



Pig’. 1. — Section of tissue showing the absence of decidua basalis and invasion of the 

myometrium by chorionic villi. 

were tremendously hypertropliied. There was practically no decidua basalis tissue 
between the placenta and myometrium. Here and there a small irregular patch of 
decidual cells was noted but a decidual layer could not be made out. The myometrium 
was moderately well invaded by chorionic villi. Prom the microscopic point of view 
this invasion was sufficiently well established to account for the adherence of the 
placenta to the uterine wall in terms of nonseparation. The sections revealed no 
evidence of malignancy and the invasion described did not extend very deeply into 
the myometrium. Here and tliere tlie myometrium itself seemed to peninsulate into 
the placental tissue. The union between the placenta and myometrium was usually 
firm at these sites. 

Pathologic Diagnosis . — ^Postpartum uterus with adherent placenta (placenta 
accreta). 

819 Medical Arts Building 
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Operation . — Lower median incision into tlie peritoneal cavity revealed some free 
blood. In the entire lower abdomen and extending above the umbilicus were, numerous 
large fibroids as large as full-term fetal heads. The left tube was compressed be- 
tween a large fibroid and lateral wall of the pelvis. Upon freeing the tube there was 
a rent in its outer third, between tlie isthmial and ampullar portion from which pro- 
truded a fetus and placenta. Tlie left tube was removed, leaving the left ovary. 

UNUSUALLY LAROf MULTIPLE flBROMYOMATA oF UTERUS 
COnniCATm RUPWREP eXTKWJTERtNE FRBOmtiCr 



Nothing else was done. The abdomen was closed witliout drainage, and the patient 
made an uneventful recovery, and will return at a future date for a hysterectomy. 

Comment . — Tlie compression of the left tube between one of the fibroids and the 
lateral wall of the pelvis accounted for the small amount of free blood in the perito- 
neal cavity and, consequently, the patient’s not showing marked .signs of internal 
hemorrhage. 

351 Eosevilue Avenue 


Hudson, Alfred E. A.: A New Technic for the Examination of Trichomonas 

Vaginalis, Malayan I^L J. 12; 7.3, 1937. 

A simple method of demon.«trating the Trichomonas vaginalis consists in obtaining 
a drop of vaginal secretion by means of a pipette or medicine dropper and placing 
it on a warm .slide, on which is a drop of warm saline solution. The protozoan 
parasife.s, if present, will bo recognized by their rapid, jerky motion.s, swimming to 
and fro. Dark-field examination is not necessary. 

Various morphologic tyjms have been described by Goddall: piineapple, wind- 
mill angler, .spin-wheel and the .seal. Mixed types .arc not usually found in the 
same case. 


F. L. Adah; a.vd S. A, PEAur.. 
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to side, flexion of botli arms -witli carpal spasm, marked spasticity of both lower 
extremities with bilateral Babinski phenomenon, and a wide frightened expression 
in the eyes. There were some clonic movements of the upper extremities. Mild 
opisthotonus was present at intervals. The patient was returned to bed at 5:30 A.M, 
where she soon became so wild and noisy that sedation was necessary. At 11 a.m., 
Jan. 16, 1937, the temperature was 102®, pulse 140, and respirations 22 to 44. 

Neurologic and neurosurgical consultation gave an impression of ‘ ‘ diffuse cortical 
and basal ganglion cell injury. ’ ’ The patient ’s neurologic condition changed but lit- 
tle until death on Peb. 5, 1937. Temperature at death was 106.8° P. per rectum. 

Treatment had included morphine, 10 per cent and 20 per cent intravenous glucose, 
parathyroid hormone and calcium levulinatc intravenously, resulting in transient im- 
provements. Oropharjmgeal 0, was used for a few days when pneumonia threatened 
on Jan. 26. Peeding by stomach tube was necessary throughout most of the ill- 
ness. Incontinence was the rule. Autopsy was not permitted. Urinalysis, blood 
counts, blood chemistry, and spinal puncture were all essentially negative through 
the postpartum course. 

REFERENCES 

(1) CourviUe, Cyril B.: Medicine 15: 129, 1936. (2) Lowenberg, Waggoner, and 
Zbinden: Ann. Surg. 104: 801, 1936. 


RUPTURED EXTRAUTERINE PREGNANCY COMPLICATING 
UNUSUALLY LARGE MULTIPLE FIBROIDS OP UTERUS 

A. J. Gordon, M.D., P.A.C.S., Newark, N. J. 

D UPTURED extrauterine pregnancy is occasionally seen associated with small 
* A fibroids, usually solitary, of the uterus, but a case seen in conjunction with large 
multiple fibromas is worthy of reporting. 

!M. E., negress, aged 32 years, no children, with a history of one pregnancy years 
ago terminating in a three months’ spontaneous abortion, was admitted to the 
gynecologic service of Dr. Wm. Gauch at the Newark City Hospital, with pain in the 
lower abdomen and an amenorrhea of two months’ duration as her chief complaint. 
The patient was first seen in consultation with tlie Medical Service of the hospital, 
to which service the patient was originally admitted for a supposed respiratory dis- 
order; the diagnosis of an acute surgical abdomen was made, and laparotomy was 
decided upon. 

Physical Examination. — ^IVell-developed negress, apparently in acute pain, centered 
in lower portion of abdomen; temperature 100, pulse 90, respiration 22; blood 
pressure, 132/80; W.B.C., 9,850, polymorphonuclears, 86 per cent; R.B.C., 3,800,000; 
Hg, 55 per cent ; urinalysis essentially negative. 

Head and chest showed no pathologj'. 

Abdomen : Tenderness and some rigidity over entire lower abdomen; large multiple 
fibroids felt, one extending to three fingerbreadths above the umbilicus on the right, 
and on the left large nodules extending to the umbilicus and completely filling the 
pelvis. 

Paginal Examination. — Perineum not relaxed, cervix soft, numerous large fibroids 
completely filling the peh-is and extending upward above the umbilicus, no tender- 
ness in the fornices. 

Eectal Examination. — Confirmed vaginal examination. 
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6:00 A.sr. feeding and noticed that it could not move its right leg. She took it in 
to the mother for nursing, and at 7:00 a.m. she called the interne. He found the 
right leg to be fractured in the middle third of the femur. Upon my arrival in the 
hospital at 9:00 A.M. I found the leg was broken. An x-ray was ordered and Pig. 1 
shows the right femur fractured at the middle one-third, tlie proximal fragment 
ovenuding anteriorly. The condition of the other bones in the body was normal. 

Upon close questioning of the night nurses and the supervisor on duty in the 
nursery, it was found that the baby was not handled from the 10:00 p.xr. feeding 
until it was taken up in the early morning. The baby had not been dropped nor 
roughly handled, and there were no signs of external trauma nor anj"- discoloration 
anywhere on the body. No hematoma was found on the leg, nor any evidence of 
hemorrhage or violence. 

The leg was then placed over the abdomen and chest, and bandaged in position. 
At the end of fourteen days, union had taken place, as noted by x-ray, so that the 
leg was removed from its restriction. The fracture occurred on June 29, and the 
last x-ray. Fig. 2, taken in September, 1936, shows the leg to be in accurate align- 
ment. 

The mother of this babj’- was given 60 gr. of calcium daily throughout the preg- 
nancy and the nursing period. She also had vitamin A, B, D capsules. There was 
no evidence that the intake of calcium was insufficient for herself and the baby. 
According to the dentist’s report, her teeth remained in good condition. 

On checking the literature, I was unable to tind anything that had a direct 
bearing on the case, e.xcept that in 1933 Dr. Bercovici reported a case somewhat 
similar. A brief abstract follows: 

"It was a case of double fracture of both femurs. The x-ray .showed an oblique 
fracture situated at the junction of the middle and upper thirds of each femur. 
The bones seemed to be more permeable to the rays. There was no injury which 
could have caused the fracture of these bones. ’ ’ 

There is no family history of fractures in Bercovici ’s report, nor is there in mine. 
Bercovici reports 5 other cases in ab.stract. In 2 of these, fractured femurs oc- 
curred at the time of birth, and a few days later, fracture of the arm occurred. 
In 3 cases the fractures were noticed after the child was two or more years of age. 
In these cases it is evident that the children were sutTering from "Lobstein’.s dis- 
ease.” In 1833, Lobstein described the condition by characterizing it as "an 
idiopathic form of brittle bones witliout demonstrable local lesions.” Eddowc.s, in 
1900, published a paper calling attention "to the ])eculiar blue sclerotics appearing 
.synchronously with the bone lesions, and suggesting that they hold a place of im- 
portance in the symptom complex of osteopsathryosis. ” 

The baby in our case had no evidence of Lobstein ’s disease. 

In the Chicago area I was able to locate another patient who had multiple spon- 
taneous fractures occurring after birth. The fractures also occurred on dilTcrent 
days. Tills case is to be reported. 



SPONTANEOUS PEACTURE OP THE PEMUR IN THE 
NEONATAL PERIOD 

Edward L, Cornell, M.D., P.A.C.S., Chicago, III. 

C PONTANEOXJS fractures which occur in the neonatal period are suflaciently rare 
to warrant reporting a case. A young woman, 28 years of age, reported in her 
third month of pregnancy. At that time nothing abnormal was noted. Her family 
history was non-essential, as were her previous illnesses. The Wassermann and 
Kahn tests were negative, and the blood count was within the normal. )She reported 



Fie:. 1. Pig. 2 . 

PlfT. 1. — Fracture of the femur as seen by x-ray, June 29, 1936. 
Fig. 2. — Fracture of the femur as seen by x-ray, Sept. 10, 1936. 


to the office regularly at the usual prenatal intervals. There was no finding of sig- 
Jiificance, except that she had gained more weiglit than the average patient. The 
liighest blood pressure reading during pregnancy was 120/70; the urinalysis was 
normal. 

She entered labor spontaneously one day after the menstrual due date. After 
twenty-one hours in the first stage of labor, she delivered spontaneously, having a 
forty-five-minute second stage of labor. The baby, a female, was perfectly normal, 
weighing 3170 gm. The baby nursed and was given supplementary feedings. The 
patient was to be discharged on the twelfth daj'. 

On the evening of the eleventh day, the baby was taken to the mother for its 
do o’clock feeding and was in excellent condition. It was placed in the crib, and 
nothing Avrong was noticed by the night nurse until about 5:00 A.ir., when she heard 
the baby cry loudly. She picked the baby up at that time to prepare it for the 
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part of pregnancy, but from the beginning of labor to the end of the second stage. 
Schluters clearly emphasizes that the fetal heart tones be observed after each pain 
during the latter part of the second stage of labor. This should save more babies. 

The old type of the head stethoscope is not more generally used, partly because of 
the failure of any one instrument to properly fit all heads and ears. I have designed 
a new model which is so adaptable that it will fit any wearer, thus eliminating the 
only objection to tlie instrument as a part of the equipment of the delivery room. 
It is hoped that the new model will facilitate and encourage the general use of the 
liead stethoscope in obstetrics, including home as well as hospital deliveries. This 
stethoscope, which has been satisfactorily employed at the Prenatal Clinic and 
birth rooms of the Cook County Hospital for the past J'ear, presents the fol- 
lowing advantages: (1) The head band is adjustable to any head. (2) The ear 
pieces are adjustable to fit all ears. (3) This stethoscope may be worn comfortably 
for hours. (4) Fetal heart tones can be heard through only one ear piece, if desired. 
(5) The bell may be sterilized with the same solution as used on the skin. (6) It 
offers a clear field of vision since the rubber tubing is elevated to the head band. 

(7) As the rubber tubing is elevated and approximated to the bell stem, it reduces 
the possibilities of contaminating the sterile field when listening to heart tones. 

(8) During a forceps operation the long bell stem may be flexed temporarily up- 
ward out of the way. (9) Because of the thumbscrew-operated joint at the base 
of the bell stem, the stem may be easilj' adjusted to a more favorable angle. 

I grratefully acknowledge the suggestions and cooperation of Dr. David S. Hilli.s 
in the designing of this instrument. 
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Eager, B.: Is the Sedimentation Reaction of Any Practical Importance in Com- 
plications During the Puerperium? Acta obst. et g 3 'nec. Scandinav. 16: 387, 
1936. 

The author investigated Fahraeus’ sedimentation reaction in 401 women im- 
mediatelj' before and one week after dcliverj’ with a view to finding out whether 
this reaction is of an^’- value for estimating complications arising during the 
puerperium. About half the number of ca.ses were normal and the other half 
were pathologic. The phj'siologic variations in the sedimentation reaction proved 
to be exceedingl}’ great and capriciou.s, both as regards the value obtained before 
delivery and its increase or decrease during the puerperium. Among the path- 
ologic case.s the sedimentation reaction was also shown to var^' considerablj'. The 
author concludes that the sedimentation reaction is practically' of no value during 
the first week of the puerperium even with a control value immediately before 
delivery for compari.‘=on. 


.T. P. GREENiirr.n. 



NEW MODEL HEAD STETHOSCOPE 


August P. Daro, M.D., Chicago, III. 

(From the Department of Ohstetrics, CooTc County Hospital) 

T wenty years ago Hillisi introduced for the first time the head stethoscope. 

Tlie purpose of this instrument •n’as to hear plainly the fetal heart tones and to 
facilitate their counting during labor without the aid of an assistant and without 
contaminating the sterile gloves and gown. A few months later DeLee2 introduced 



Eig-. 1 . — r. Bell stem which is two and one-half inches longer than old type. 2, 
rhumb screw for flexion or deflexion of bell stem. S, Ear piece. Ji, Attachment for 
ear piece by universal joint, allowing the following movements, upward, downward, 
forward, backward, inward, and outward. The inward and outward movements are 
controlled by a simple spring which causes the ear tips to snugly flt the ears. 5, 
Clamp for adjustability of headband, with special control. Cj Clamp to keep tubing 
above the line of vision. 


head stetlioscope with minor changes. In 1922, Falls and Hunters added a watch 
and mirror to the stethoscope, a feature that aided in accurately counting the fetal 
heart tones. In 1923, Falls and Eoekwood-* designed the microphonic stethoscope 
amplifying the fetal heart tones sufficiently to be heard by the unaided ear a few 
feet from the loud speaker. 

If the head stethoscope fits the head and ears it is an invaluable instrument during 
labor and particularly during the latter part of the second stage. An ill-fitting 
stethoscope is an annoyance and cannot be used with comfort or success. It is of 
greatest importance that the fetal heart tones be observed not only during the latter 
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obstetrician, he OAves it to his patients and to the cause o£ medical prog- 
ress generally to examine this problem carefully, and to take Avhatei^er 
steps he can toward diminishing its seriousness. 

It is hardly necessary here to spend time on the phrase “psychosis of 
pregnancjL” Obstetricians and psychiatrists alike, throughout tlie 
literature, have pointed out that there is no circumscribed mental picture 
that maj^ be ascribed to reproduction. The old notion that pregnancy 
provides a specific etiologic agent in the production of mental disease has, 
I believe, been laid by the heels. It Avill suffice to say tliat the psyclioses 
associated Avith reproduction appear in aU of the temporal phases of the 
reproductiA^e cj^cle, that the clinical pictures maj'' simulate practically 
any of tlie psychoses found in nonpregnant Avomen, and that the prog- 
nosis Amries also. There is, tiien, no “ps.yehosis of pregnancy.” But 
AA'^lien Ave recall tlie 9 per cent contribution of pregnancy to tlie total 
ps.ycboses in females, and in the light of tlie fact that the incidence of 
psychoses among pregnant AVomen is almost tAviee that among the female 
population generally, aa’^c cannot but feel that pregnancy and its implica- 
tions may provide distorting influences that are more intense than Avomen 
are ordinarily called upon to face. But inevitably, the que.stion arises: 
AA'hy do not added stresses and strains affect all women alike? The endo- 
crinologic, metabolic, and cardioA^ascular alterations of pregnancy have 
come to be looked upon as physiologic. Why, then, do some react to them 
differentlj'" than do others ? The conscious notions regarding the ordeals 
of pregnanej’" and the rearing of children are, for the most part, fairly 
AA^ell standardized. Why should the gross emotional response of one 
AA^oman to this situation vary so markedly from that of her neighbor? 

The ansAA'cr to these questions often is difficult to find in any specific 
case. When one examines the problem generally, hoAveA^er, the explana- 
tion is more apparent. If you aauII permit me to digress someAA'hat for a 
moment, I Avill summarize briefly the pluralistic approach to psychiatric 
pi’oblems. We may consider the individual, for purposes of this discus- 
sion, as having been in the beginning a mass of formless but malleable 
clay. What, then, Avere the influences Avhich molded her into this fini.slied 
product AAoth which aa’c, as physicians, haA^e to deal ? Hoav did she evoh'e 
into this person Avith her particular physical set-up and personality ? A 
detailed exposition of the phenomena involved AA’ould necessitate an en- 
tire series of lectures. We can, hoAvcA^er, briefly classify the molding 
forces into four crude groups. 

There are, first, the constitutional factors Avhich result in the individ- 
ual’s native endoAATnent, and AAdiicli are derived from hereditary, intra- 
uterine, and infantile physical influences. Nc.xt may be mentioned the 
factors AA’hich make for personality dcA'elopment — early environment and 
experiences plus training — AA'hieh establi.sh the emotional pattern of the 
indiA’idiial and set up potential rcaction.s, both desirable and otherwise, 
that may manifest themselves at any time during the life span, depend- 
ing on tile circumstances in Avhich the individual finds her.self. Third are 
the physical inroads of disease Avhich may occur at any time, and Avhich 
may after the individual’s capacity for ad.iuslment either by direct action 
on one or the other of her ti.ssues and organs, or by limiting or distorting 
her perspective and thereby making for emotionnl changes. The fourth, 
but by no means least imiiortani, group of .stresses and strains ai’C those 
incident to the attaining of maturity, Avhicli necessitates an a.ssumption of 



Department of Practical Problems 
in Obstetrics and Gynecology 

Conducted by William J. Dieckmann, M.D. 


PSYCHOSES COMPLICATING CHILDBEARING 

Philip Piicer, SI.D., Cincinnati, Ohio 
(From the Department of Psychiatry, University of Cincinnati College of Medicine) 

T he incidence of psychoses associated with childbearing has been 
given hj’- various vTiters on the subject as ranging from 1 in 400 to 
1 in 1,192. The average of the different ratios cited for Queen Charlotte’s 
Hospital, the Rotunda Hospital in Dublin, Ireland generally, and listed 
by DePorest, Langdon, Prumkes, Armstrong- Jones, and Partridge is 1 
in 858. In other words, of every 858 women who enter the cycle of 
reproduction, one is likely to become psycliotic during tlie period begin- 
ning with conception and ending with lactation. On first thought one 
might lie inclined to dismiss this ratio as being so small as to depict a 
possibility which need cause little concern. After all, a percentage inci- 
dence of slightly more than 0.1 per cent is hardly great enough to merit 
consideration ! 

We will, nevertheless, pause for a moment of consideration. In the 
first place these figures represent, for the most part, only those patients 
who are sufficiently abnormal mentally to have been noticed by the non- 
psychiatric observer. In the second place, a good many of the so-called 
psychotic developments of pregnancy do not manifest themselves until 
some time after delivery, so that the connection may not be recognized. 
As a result of these two factors, many of the less spectacular mental 
states and a number of those -vvliich develop postpartum jJrobably. do not 
contribute to the ratio I liave given. Consequently, the percentage inci- 
dence probably may be assumed to be higher than 0.1 per cent. 

Let us view the situation from a somewhat different angle. Cole says 
that 7.5 per cent of all female psychoses are associated with reproduction. 
DeLee places the figure at 10 to 18 per cent. The State of New York 
attributes 3 or 4 per cent of its total female state hospital admissions to 
childbearing. Zilboorg reports that of 10,000 psychotic women, tlie. 
psychoses were incidental to pregnancy and its sequelae in 8.7 per cent. 
Stone and Karnosh found a similar association in 5.5 per cent of 1,604 
psycliotic women. If we rouglily average these percentages, we obtain a 
result of 8.9 per cent. It maj^ be said, then, that of all females who 
suffer -from psychoses of various sorts, almost 9 per cent develop their 
mental disorders in connection Avith the reproductive experience. Tliat 9 
per cent, it seems to me, places a problem squarely in the laps of obste- 
tricians. Since an appreciable proportion of the psychotic female popula- 
tion develops its mental disturbances AA^hile under the observation of the 
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the time and expense involved in the lengthy preparation for his work. 
A six months ’ apprenticeship in an active maternity hospital would have 
equipped him adequately for the mechanical performance of his duties. 
Fortunately, however, most obstetricians are assuming the responsibili- 
ties that are properly theirs as physicians. Their interest is no longer 
focused exclusively on the pelvis, with the result that the metabolic and 
endocrinologic activities during reproduction are becoming progressively 
more understandable to all of us. Their consideration of the emotional 
implications of pregnancy, however, has not kept pace with these other 
advances. It is necessary that obstetrics include in its armamentarium a 
greater measure of psychiatric understanding. Therein rests a large part 
of the prophjdaxis against not only the psj^choses, but also the much more 
frequent, less intense emotional disturbances that evolve from pregnanej’-. 

Keviewing the available English literature on the subject which has 
appeared during approximately the past twenty-five years, a total of 946 
eases was found. It is to be regretted that the facts regarding these cases 
that were selected for tabulation were not discoverable in every instance. 
The accumulated results, nevertheless, may have some instructive value. 

The literature conforms, for the most part, to the custom of classifying 
the types of psychoses which are associated with pregnancy into three 
major divisions: schizophrenic, manic-depressive, and toxic-exhaustive. 
Though the elinieal pictures seen frequently are likely to be more or less 
atypical, this classification is in the main aeceptable, and is particularly 
useful from the point of view of prognosis. In addition, mo,st writers on 
the subject attempt to group their eases on the basis of the phase of the 
reproductive cycle in which the psychosis first was apparent. Robinson, 
as a result of a questionnaire submitted to a number of psychiatrists, 
found the consensus of opinion to be that the temporal divisions are 
three: the period of pregnancy, the puerperium (including the first six 
weeks postpartum), and the lactation period (after the sixth week post- 
partum). Zilboorg, in this connection, .states that 15 per cent of the 
cases occur during pregnancy, 25 per cent during lactation, and 60 per 
cent during the puerperium. In our ovm survey, which included 770 
cases concerning which this information was available, 24 per cent oc- 
curred during pregnancy and 76 per cent had their onset postpartum. 
Of the postpartum cases, the p.sychoses began within the first two weeks 
in 80 per cent, with lactation period contributing only 4 per cent. Pre- 
cise information regarding the time of onset in the pregnancy cases was 
listed in only 22 in.stance.s, of which 16 occurred in the third trime.stei’. 
This corresponds to the generally advanced .statement that of those p.sy- 
choses which begin during pregnancy, the majority first become manife.st 
in the later months. 

Concci’uing the diagnostic incidence, it was not possible in this survey 
to obtain an adequate differentiation between the schizophrenic and 
manic-depre.ssive cases; so that our ela.ssifieation includes both of these 
groups under the functional division, and compares them as a unit to the 
toxic-exhaustive cases. The latter arc reported variously as comprising 
32 per cent to 4S per cent of tlie total psycho.ses. Of 891 eases in our 
survey, 35 per cent were toxic-cxhau.stivo and 65 per cent functional. It 
is felt generally that the ])ereentagc of functional p.syclio.ses is likely to 
be higher among the ju-enatnl ea.ses than among those developing jio.sl- 
natally: whereas the toxic-exhaustive incidence climbs po.stparlum. 
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independence, an acceptance of responsibilities, an active participation in 
a competitive existence, and so on. 

These are the forces, past and present, which determine the individ- 
uars ability to adjust, and which color the mental picture that she pre- 
sents. Each force, in itself, is made up of a complexity of possible fac- 
tors ; and the interaction of all of them in different individuals may make 
for a diversity of iiersonalities and reactions which is only to be com- 
pared to the total number of individuals existent. Wlien, in attempting 
to understand the djmamics of a given mental picture, we take into ac- 
count all of these factors, we are emplojdng the pluralistic approach. 
There is no other intelligent manner of handling psjxhiatric problems — 
or, for that matter, medical problems generally. We must consider al- 
ways the total picture that the patient presents, and resist the temptation 
to relax into the error of dealing with a pathologic finding as though it 
were a thing apart from the remainder of the individual. The psycho- 
biologic unit that "we call man alwaj’^s includes, is dependent upon, and 
reacts as a unit to all of its functions, normal and otherwise. 

Pregnancy, involution, and lactation are usually regarded as physio- 
logic processes. The, facts tliat women are predisposed structurally to 
tliese phenomena, and that they are reared in an environment which 
tends to condition them psychologically to accept maternity as a matter 
of course, Avould seem to remove the stigma of pathology from the pic- 
ture. In the larger biologic sense, also, the perpetuation of the species 
could hardly be called pathologic. And the apparent truth that tlie vast 
majority of women reproduce without mishap attests to the normalcy of 
the entire affair. Despite tliese facts, however, we must not forget tliat 
pregnancy and its sequelae do bring about profound, even tlmugh tran- 
sient, physical and chemical changes in the individual. And in addition, 
the mental experience of childbearing and its multitude of possible emo- 
tional ramifications is hardly to lie regarded as negligible. We have in 
reproduction, then, the superimposition on the woman of stresses which, 
even though they may be considered part of her physiologic and psy- 
chologic heritage, are nevertheless representative of a load that is greater 
than she is accustomed to carrying. When we add to this the increased 
possibilities for actual physical disturbance, infection, hemorrhage, 
thrombosis, and so on, the possible load becomes even heavier. Thinking 
pluralistically, we should not be surprised if some of the many possible 
weak links in the personality occasionally break under these added 
strains. It is true that there is no ‘‘psychosis of pregnancy. ” But preg- 
nancy may well provide, in a variety of ways, the precipitant that will 
crystallize an existing potential departure from the normal. 

The answer, then, to the question, “Why do some women react differ- 
ently to the experience of reproduction than do others?” is apparent. 
Not all women are alike, either physically or in regard to personality 
makeup. I realize, of course, that this is no startling disclosure, and that 
all of you are aware of it. What is surprising, however, is the ease with 
which this more or less obvious fact is forgotten or neglected. The prob- 
lem of the psychoses that develop in association with pregnancy is, from 
the practical point of view, no more a matter for purely specialized psy- 
chiatric solution than are cardiac deliria or disturbances in mental equi- 
hbrinm secondary to nutritional deficiencies. The obstetrician wdio limits 
himself to an urinalysis prenatally, the delivery of the infant, and the 
removal of an episiotomy suture postnatally, might have spared himself 
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Strecker and Ebangli found in their material some suggestion that 
Jewish women are more susceptible to severe mental upset as a concom- 
itant of the childbearing experience than are women of the other reli- 
gious groups. I was not able to find any other data or opinions concern- 
ing the existence of racial or religious differences in this matter. Mc- 
Googan stresses the importance, as predisposing factors, of previous preg- 
nanej^ experiences and of heredity. Crowder feels that hypo-ovarianism 
liolds grave prognostic possibilities. 

Regarding the significance of the presence of hereditary taint, the 
literature covered by this survey Avas again inadequate. Reference to 
tlie presence or absence of markedlj'- abnormal mental findings in the 
ancestries of these eases Avas not made in a large number. From those 
reports Avhich included tliis information, 163 eases Avith definite pathology 
in the famify tree Avere found. Considered against the background of 
tlie total number, these make up 17 per cent. It is quite probable that 
Avith eomiilete historical information in every instance, this percentage 
AA'^ould be appreciably liigher. Despite the fact that this degree of inci- 
dence of hereditary findings is significant statistical!}', the usual difficul- 
ties encountered in tiying to eA'aluate hereditary influences generally are 
present here also. Perhaps the most honest attitude Avould be to vieAv a 
patient’s poor heredity Avith suspicion, but to avoid alloAving it in itself 
to play too prominent a part in the coloring of predictions regarding the 
course in any given case. 

A possible contributing eirenmstanee that has been given a good deal 
of consideration is illegitimacy. The additional affective stress that is 
the usual complement of illegitimacy, plus the probability that illegiti- 
mate pregnancies are more likely to occur in Avomen Avho are, to begin 
Avith, le.ss Avell-adjusled emotionally, intellectually, and financially, Avould 
seem to make it likely that this unconventional factor identifies a group 
AA'liich has a greater chance of becoming psychotic during the reproduc- 
tive period than liaA'c more conforming Avomen. Partridge states flatly 
that the percentage incidence of psychoses associated Avith illegitimate 
jiregnancies is greater than one finds in married cases. Armstrong- Jones 
says that of all the cases he could find, 12 per cent AA'ere illegitimate. The 
latter compares this figure to the smaller total incidence of illegitimate 
births in the population generally, and deduces that the discrepancy can 
only mean that illegitimacy is a definite factor in the production of 
p.sychoso.s. He points out, also, that most of the psychoses in these cases 
occur before delivery. This, from the purely p.sychogenic point of vicAA', 
.should not be difficult to understand; and in addition, the comparatiA'cly 
high incidence of psychoses among illegitimate cases should eliminate 
any doubt that might exi.st regarding the ability of psychogenic factors 
to produce mental upheaA'als. 

The problem of infanticide has earned some comment in the literature. 
Rick.sher says that it is rare. JIopAvood found that of all murders com- 
mitted by female psychotics generally, 25 per cent Avere instances of 
infanticide. Tie states that thc.se crimes occurred for the most part dur- 
ing the lactation period. Mcllroy, iiiA'c-sfigating statistics at tlie Criminal 
Lunatic Asylum at Broadmoor for the period from 1900 to 3924, found 
that 42.8 per cent of tlie admissions aa-oi'c for child mui’dei's in connec- 
tion Avith psychoses associated with pregnancy. She, too, points out the 
hieher incidence during lactation, and is inclined to Idame the jesychoses 
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Of 808 cases, 60 per cent Avcre multiparae and 40 per cent primiparae. 
Most statistics agree that multiparae sliow a greater total of psychoses 
than do primiparae ; and the deduction that is usually draAvn from these 
figures is that any given multipara pregnancy is more likely to be com- 
plicated b3’^ a psj^chosis than is a first reproductive experience. Indeed, 
psycliologic reasons ivhj'' tin’s siiould be so iiavc been advanced. I would 
like to point out merelj’- that there are more multipara than primipara 
pregnancies ; and that this fact alone ma3’- well provide tiie explanation 
for the greater number of multiiiara ps5’’chotics. As a matter of fact, it 
would not be surprising if complete data would sIiow that the percentage 
incidence of ps3^choses is aetuall}’' higher in primipara pregnancies. The 
unusual ph3"siologic changes, tiie alterations in ph3'^sical appearance, the 
anticipation of the ordeals of parturition, the magnification of tlie re- 
sponsibilities of maternit3'- genei'all3’', and tlie ciystallization of uncon- 
scious emotional iiotentialitics all probabl3^ contribute to making tlie first 
experience an especially difficult one mentall3". In this connection, one 
probabilit3’- worth mentioning is that ps3’’choses seem more likel}^ to de- 
velop during pregnanc3’' in primiparae, and postpartum in multiparae. 

It is impossible, Avithout more data than were available, to draw an 3 ’' 
significant conclusions from the age incidence of this series of eases. The 
average age was thirt3’' 3'’ears, Avith 46 per cent occurring betAA’-een the ages 
of thirt3’'-one and thirty-fiA^e, and the group from tAvent3’'-six to thirt3’' 
3’'ears contributing 32 per cent. A large majority of the ps 3 ’’choses, then, 
developed betAveen the ages of tAvent3’'-six and thirty-five ; but this span 
corresponds to the period of greatest fecundit}^ Avliicli dilutes the sig- 
nificance of the finding. 

Regarding the presence or absence in the patients’ histories of psy- 
chotic episodes previous to the pregnancy under obserAmtion, positive 
information Avas recorded in onl}'’ 196 cases, Avith 81 having had ps3='choses 
Avith previous pregnancies, 40 not associated Avith pregnanes'-, and 75 con- 
cerning Avhom no mention AA'as made as to AAhethcr or not the pss^choses 
Avere coincident Avith reproduction. Taken as a group, these 196 comprise 
20 per cent of the total; and if AA’^e assume that the actual incidence of 
previous pssmhoses Avould be even higher Avith adequate data regarding 
all the cases, this factor presents itself as a probably significant premoni- 
tory warning. This statement is qualified because no figures on the past 
histories of a control group of uncomplicated pregnancies are at hand. 

An attempt to discover pertinent material regarding the prepss'-ehotie 
personalities of these cases Avas disappointingly unproductive. Zilboorg 
asserts that aloofness, frigidit}'-, chronic masturbation, homosexual trends 
of more than ordinary intensit 3 ’-, and long courtship are frequent find- 
ings in the histories, particularly of those individuals aaRo develop the 
schizophrenic t 3 '-pe of reaction. Bernard Grlueck agrees Avith Zilboorg, 
and adds as predisposing qualities the schizoid personalit 3 '' make-up, ec- 
centric or extremist notions regarding sexual matters in an 3 '- direction, 
and difficulty in sharing one ’s self betAveen parents and husband. Ander- 
son, comparing these factors in psychoses associated AAdtli pregnancy to 
those independent of reproduction, found no significant difference in the 
tAvo groups. It seems plausible that the findings of Glueek and Zilboorg 
hold potentialities for psychopathology regardless of AAdiether the pre- 
cipitating strain be pregnancy or something else overly strenuous plysi- 
calty or emotionally. DaAudson does not feel that frigidity is a particu- 
larly decisive force in the causation of the psychoses under discussion. 
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raculoiis suddenness at the time the uterus empties itself. Except for 
an occasional toxic case, where the toxicity apparently is dependent 
specifiealty on the pregnant state, the regression of the mental abnormali- 
ties usually may be expected to he gradual. The intervention of death 
in these patients is more properlj’- a function of the physical than the 
mental condition; though in the toxic cases particularly, the superim- 
position of exhaustion secondaiy to excitement or malnutrition is likely, 
of course, to accentuate the gravity of whatever somatic disorder may be 
present. It is in the toxic group that most of the fatalities occur. Re- 
garding the mortality among the children born to women who are 
psychotic during pregnancy itself, Rieksher finds the rate to he high. 
To recapitulate briefly, tlien, the prognosis generally maj’" be considered 
good, even in psyclioses of relatively long duration. This is especially 
true among those women Avliose prep.sycliotie personalities and adjust- 
ments were adequate. 

Wlierein, now, may tlie obstetrician look for possible danger signals 
in his patients? Some of the more frequently occurring immediate pre- 
monitory manife.stations are evidences of general discontent on the part 
of the patient, emotional changes in the direction of either depression or 
excitement, increasing tension, excessive anxiet}^, apprehension, and 
agitation. The introduction into the picture of marked irritability, sus- 
piciousness, the development of phobias, and personality changes gen- 
erally should cause the physician to he on his guard. Insomnia is often 
an ominous sign, as is the development of phj^sical exhaustion. Fairly 
frequently the first sign of an oncoming mental upheaval is a newly 
developed concern over trivialities; and increasing garrulousness is felt 
by some authors to be particularly significant. 

In addition there are the more remote, but neverthele.ss important, 
factors which always bear investigation from the point of view of antici- 
pating a mental break. Fir.sl and foremost, of cour.se, are the general 
physical condition of the patient, and her phj^siologic ability to with- 
stand the rigors of reproduction. The course of the pregnancy, the 
severity of the laboi’, and the efficiency of the involution and other post- 
partum phenomena hold possibilities for upset. The expectant mother’s 
observable emotional reaction to childbearing and its various implica- 
tions merits consideration. It is important to discover, if possible, how 
apprehensive she is regarding pain, and how coui-ageous .slic usually is 
in the face of discomfort. The exi.stence of a sehizioid personality, and 
particularly the history of previous “nervous breakdovms ” are Avarn- 
ings that should not be neglected. Unsucec.ssful attempts at aboi'l.ion, 
in addition to the possible ])hysical seciuelae, frcriuonlly I'csult in con- 
scious and unconscious guilt feelings that may play havoc Avith the pa- 
tient subsequently. The factor of illegitimacy may be di.sluibing. The 
general characteristics of the patient’s environment and her attitude to- 
AA'ard it, her adjustment to her husband and his reaction to her preg- 
nancy, her degree of emotional maturity, her intellectnal capacity, the 
economic problems that she must face l)ecause of the expansion of her 

family all these details, and more, need to be considered in estimating 

the patient’s mental capacity for adju.stment to the vailons .stresses of 
reproduction. 

The obstetrician, if he is to do his ])atient justice, must bear all these 
things in mind. It is not nearly enough to become thoroughly acquainted 
AvitirHie pelvic outlet. He. in e(»mmon Avitli all physicians, must view 
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on the oeeurrence of physical and mental exhaustion in undernourished 
and overworked women. According to Mcllroy, depressions are more 
frequent than excitements in the lactation period. With the patient 
farther removed from parturition, and eonsequentlj'’ more likely to have 
discontinued medical care ; and with the depression not so likely to stimu- 
late close observation on the part of the family as is the more spectacular 
excitement of the earlier psychosis, the opportunities for infanticide are 
accordingly enhanced. It would be well to point out at this time also 
that inadequate observation likewise increases the chances* for suicide in 
tliese patients, as it does in all mental cases. Despite the tendency in 
some quarters to consider child-murder a rarity, Langdon’s feeling that 
every psychotic woman who has a child should be considered potentially 
infanticidal merits judicious incorporation into the attitude of the phy- 
sician who handles such a case. Certainlj’’ witli this attitude the chances 
for infanticide will be diminished. The reminder by Morton, who iioints 
out that not eveiy infanticide is an indication of insanity, should be re- 
membered, particularly when the legal aspects of these cases are being 
considered. 

Concerning the outlook in the eases under discussion, it is generally 
agreed that the prognosis may be considered good in most instances. 
Figures given by various clinicians range from 76 per cent to 53 per 
cent recoveries. Of 719 cases in this survey (deaths not included) con- 
cerning whom the outcome could b.e determined, 65 per cent terminated 
favorably. It is well to keep in mind that a large proportion of these 
cases were state hospital patients, and therefore could be assumed to 
represent the least favorable prognostically. The outlook, consequently, 
probably may be considered even more optimistic than these figures indi- 
cate. Of 283 recovered cases in which the duration of the disease was 
determinable, the psychosis lasted less than one month in five, from one 
to three months in 49, from three to six months in 110, from six to 
twelve months in 81, and more than a j^ar in 38. Thirteen patients re- 
mained psychotic for approximately eight years each, and then recovered. 
If these 13, who distort the total picture unduly, are eliminated, the 
average duration of the psychosis in these 283 cases was six months. It 
was not possible in this survey to attempt an estimate of the prognosis 
in the light of the time of onset of the psychoses. It is probable, how- 
ever, that predictability in cases of this sort is more properly dependent 
on the type of mental reaction that occurs than it is on the time of oc- 
currence. In this connection, James says that 96 to 97 per cent of the 
manic-depressive cases may be expected to recover from any given attack, 
Avith recurrences, of course, quite possible ; that the outlook in the toxic 
cases is excellent if the physical pathology can be overcome; and that 
the schizophrenic types offer the worst prognosis. He points out that 
even though the psychosis persists for as long as a j'car, recovery may 
still take place. Even though the .schizophrenic reactions present the 
least favorable possibilities, the prognosis in these eases should be con- 
sidered definitely better than in schizophrenia generally. Concerning 
the time of oeeurrence some writers have felt that, with regard to the 
postpartum cases, the seriousness of the prognosis increases with the 
lengthening of the interval between delivery and the onset of the psy- 
chosis. 

There exists in many quarters something aldn to a superstition that 
psychoses oeeurring during pregnancy are likely to di.sappear with mi- 
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The Physician as Practical Eugenist 

AS POPULATION experts elucidate the statistical intricacies of the 
jL^ differential birth rate, and while the biologists pile up the evidence 
of gene responsibility for many of the excellencies and inferiorities of 
mankind, the general public is beginning to lose its traditional confidence 
in haphazard breeding of children. 

The physician finds himself very much “on the spot.” He is again 
as on many previous occasions of his long travel from individual towards 
social medicine, at a sort of crossroads witli the professional sign board 
giving him equivocal directions. 

Shall he keep to his original job of treating the sick and leave to the 
sociologist, the journalist, the geneticist, the promoter of general welfare 
at large, to translate into public understanding and personal conduct the 
lessons of human biology ? 

Shall he shoulder a new undertaking and prove that he is practically 
as well as etymologically a Doctor? 

It would he contrary to good precedent and an evidence of professional 
retrogression if the physician of today did not meet the challenge of the 
instant need with the courage bred of Imowledge. 

Such resources as society can control will inadvertently, or, with 
good or evil intent, he used to impair or improve the physical and mental 
(jualities of future generations. It is the study of such agencies, such 
forces and tendencies of society which constitutes eugenics. 

In this the physician has an ever deepening concern and cannot long 
escape a professional decision as to his overt action in the matter of 
pai'ticular families or prospective parents, or of the premarital couples 
who must or wish to seek his aid in an intelligent -way of married life. 

The questions may he as blunt as “To maiTy or not,” “If marriage, 
then what?”, “Shall we have children, and probably what kind?”, 
“Will you help me, or us, to mate and so breed as to offend neither the 
offspring, nor the society of our time and later?” 

What the physician can contribute is perhaps little in amount, hut 
in quality big with potentialities. He can reach another and more crit- 
ical level of intei’cst on his spiral stairway of preventive medicine. Hav- 
ing established the necessity and value of pren.-ital care he pushes back 
the threshold of his concmai into the prcconceptive choice of marriage 
conduct, and fuilher still into the elements of choice that may ])revent 
or determine marriage. 

© ^ C« 

The physician must always consider himself the direct inheritor and 
per>onal employer of all sound biologic knowledge for human ends. He 

t'lO 
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]iis patient as a psycliobiologic unit, tlie different constituents of which are 
intimately interrelated, the cardiac efficiency with the intrauterine nutri- 
tion, the endocrine activity with the circulatory tension, the psyche with 
the soma. Not only the ma jor psychoses, but also the less intense mal- 
adjustments which may make for a much greater total of unhappiness, 
might well be avoided in large part if more obstetricians interested them- 
selves in the complete personal and physical lives, past and present, of 
their patients. Whether, as Bernard Glucck lias put it, the patient is 
possessed of psycliobiologic fitness for marriage should be of primary 
concern; knowing this involves, of course, an expenditure of time, fre- 
queiitlj’-, considerable time. The patient has a right to expect tliis sort 
of interest from her doctor. If his conscience does not force him to 
investigate his cases from everj'’ angle, and to measure emotional poten- 
tialities and repair mental trauma as he does pelvic diameters and peri- 
neal tears, he is only half a physician. The psychiatrist can help, of 
course. In the majority of cases, however, properly interested manage- 
ment on the part of the obstetrician Avill eliminate the need for special- 
ized psychiatric aid. 

There has been a definite effort made, during tlie past decade espe- 
cially, to anticipate mental and emotional difficulties tiirougli an alliance 
between pediatricians and psychiatrists. It seems to me that wc might 
well begin our prophylactic approach at an even earlier developmental 
level. If we want well-adjusted children, we must stilve for emotion- 
ally efficient motherhood. To the obstetrician is given the opportunity 
for preparing the way. 
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about 300,000 cases a year, some go to hospitals where expert obstetric anestlietists 
are not provided, others are attended in their own homes, or in nursing homes by the 
general practitioner (and our nursing homes sometimes leave much to be desired). 
Only a A'ery small proportion, one might .say a negligible proportion, of women in 
England are attended by a skilled obstetrician accompanied by a skilled anesthetist. 

At one time the difficulties indeed seemed insurmountable and would have been in- 
surmountable, had it not been for the unremitting efforts of a body of lay people 
led by Lady Baldwin and Lady Rhys William.s, who formed “The National Birthday 
Trust Fund” to provide monej' so that re.search work might be done in order to 
find some way by which all women could be given at least some relief in their 
labors. A start was made with chloroform in the form of chloroform capsules. 
These chloroform capsules arc small crushablc glass ampoules containing 20 minims 
of chloroform, and arc crushed and placed in a mask which is held two inches from 
the patient 's face when in pain. 

Very good results were obtained and permission was sought from the appropriate 
authorities for their general use. 

The British College of Obstetrics and Gynaecology carried out a test of chloro- 
form administered by various methods to sec whether the required permission ought 
to be granted, but they came to the conclu.sion, with considerable regret they said, 
that in considering the results of chloroform analgesia the conclusion was reached : 
that the administration of chloroform in any form or by any method carried with 
it a danger of death. 

It was evident then that chloroform is not the agent for which we so earnestly 
sought. 

Nitrous oxide and oxygen was considered impracticable because it was thought that 
that apparatus was too expensive for everyday use, too difficult to carry about, and 
that its administration could not be placed in the hands of midwives. 

In 1933, however, a groat advance was made. Dr. Jlinnitt, an aTiesthctist of 
Liverpool, suggested using a mixture of nitrous oxide in air instead of nitrous oxide 
and oxj'gon, of such strength that from its inhalation, no patient would bo fully 
anesthetized. Dr. Minnitt found that when nitrous oxide was inhaled, a period of 
insensitiveness to pain was experienced before consciousness was lost, and he de- 
scribed this condition as analgesia. 

He used an automatic apparatus for the administration so that all the patient 
had to do was to breathe in and out from a rubber facepiece, laying the face- 
piece on one side when the pain passed away, and the flow of gas was automatically 
shut off. 

Dr. Jlinnitt's method was taken up enthusiastically by the “National Birthday 
Trust Fund ” which paid all expen.scs for an official investigation of his technique by 
the British College of Obstetrics and Gynaecologj’. The College came to the conclu- 
sion that the administration of gas and air by tlie Minnitt apparatus was not as- 
sociated with any increase in the risk of death in childbirth, that the method did 
not involve any added ri.«k to the fetus, that the actual administration did not call 
for any more special skill than that which might bo required by a midwife during 
her period of training, and that relief from pain was obtained in a high percentage 
of cases. 

They also found that the admini.stration of gas and air carried with it no remote 
risk to the baby, and that the method had no deterrent influence on the natural 
cour.se of labor. 

The Central Midwives Board have now altered their regulations to enable mid- 
wives to administer gas and air analge.sia to their own 7 )atients. 

At the V'ellhouse Hospital, Barnet, and at the British Hospital for Mothers and 
Babies. Woolwich, we have used ga.s and air analgesia for till mir eases and are well 
satisfied with the rc.sults. We do not obtain jtainless labor because we do not start 
our administration of ga~ and air until there is some jirospi-el of delivery faking 
phuu'. and we make no attempt to render the imtient nncon.‘=cious. 

For jirimiparas. we' usually start the administration when the cervix is nearly 
fiillv dilated, and for multiparas, when the cervix i« dilated to the size of a f; 
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will receive, and as a student of medicine should demand, an increasing 
breadth of instruction on the social and individual implication of 
eugenics. As he takes his clinical histories he will surelj^ he more than 
ever inquisitive as to the factors of inheritance. 

He will encourage the requirement of premarital medical review of 
prospective parents, more for avoiding genetic than sj^philitic catas- 
trophes. He will inform himself on, and share with his patients, the 
safe techniques which ma,y spare the parents humiliation and the in- 
evitable sorrows of mismating. 

He will teach the precious privilege and high degree of safety of nor- 
mal maternity for the wholly fit. 

He will take part in efforts for reversal of dysgenic tendencies which 
threaten to wreck nations as well as the family, by learning and then 
practicing eugenics through teaching the principles of racial progress. 

Haven Emerson, M.D. 


Correspondence 


Gas and Air Analgesia 

To the Editor: 

la this country we are greatly indebted to American anesthetists for their pioneer 
work in analgesia and anesthesia in labor, and the article in the November number 
of the American Journal op Obstetrics, and Gynecology by Dr. Arthur Bill is of 
great importance. Anesthetists will be envious of the splendid results obtained. 

Dr. Bill mentions the bitter opposition to proposals for the relief of pain which is 
still not altogether uncommon and I think that, with us, this opposition arises for 
three reasons. (1) Many practitioner.s fear that the general demand of analgesia 
in labor will greatly add to their work and their difficulties; (2) the bad results 
obtained, as Dr, Bill says, due to bad judgment or bad technique; and (3) the bad 
results obtained from an attempt to conduct every labor entirely painlessly. 

Many practitioners believe that if there is a general demand from women for re- 
lief from the pains of childbirth, they will be called upon to spend many hours at 
the bedside of their patients administering an anesthetic, and there is a very real fear 
on the part of the overanxious practitioner that the administration of analgesia and 
anesthesia in labor often leads to premature interference with the normal process 
of labor, and it may have a bad effect on both mother and child. 

This fear is not entirely groundless, because there is e\'idence today that, in an 
attempt to produce absolutely painless labor, we can kill by kindness. 

In his article, Dr. Bill brings out very clearlj’ what are the general difficulties 
standing in the way of any attempt to relieve all the pains of labor for all women. 
‘Clever administration of the general anesthetic is really the most important part 
of the conduct of painless labor,” he says; and we all know how few in number are 
the clever administrators. In conclusion, he tells us it must be assumed that for con- 
ducting the type of labor described by himself, there must be adequate facilities, 
so often found only in hospitals. In the di.scussion which followed Dr. Bill’s paper, 
other practitioners bring out the same difficulties. 

These are just the difficulties with w'hich we have been faced in this country for 
many years. Here, about one-half of the total confinements are conducted by mid- 
wives in the patients’ own homes without the presence of a doctor. Of the remainder. 
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The patient should clearly understand exactly what to expect, she must be told 
that she will not lose all sense of consciousness and tliat she will not lose all sense of 
feeling. She must be persuaded to cooperate, and liere we realize the importance of 
not making the patient too sleepy with .sedatives in the earlj' stages of labor, because 
the importance of the cooperation of the patient cannot be overestimated. 

The patient must be told to apply the facepiece of the apparatus firmly to her 
face and to breathe deeply in and out as long as the pain lasts, laying the facepiece 
aside when the pain passes away. Wlien she comes to the pushing down stage of 
labor, the patient must be told to take 4 or 5 deep breaths of gas, hold her breath and 
push, then 4 or 5 more deep breaths, hold her breath, and push again. AVhen the baby 
is actually being born, we administer continuous gas and air, and after about 30 



Fifj. 1. 


breaths of gas and air, patient.s are quite insen.^itive to all pain, or at least do not 
care whether they have p.'iin or not. 

There i.s some little divi.sion of opinion as to what is tlie best pi'reentage of nitrous 
oxide in air. Dr. Minnitl ailvi.^es 45 per cent nitrous oxide, but we do not consider 
thi.s enough, and to all our jiaticnts we have adniinistere<l (to per cent nitrous oxide 
in air. We have .‘^een no ill ofTeets whatever re.sulfing from this peremifage and 
patients do not lieeome cyanosed, and we have no difliculty with asphyxiattnl Imbies. 
With pereenttiges over <i0 jier cent, cyanosis doe.' occur in some cases, although 
some jiatients lolenite 7(» per cent gas very well. 

Gas and air v.'ill not .sullice for forceps delivery, but wo tind that we can satisfac- 
lorilv insert two or tiiree .'titches to repair a sme.l! tear of tlie perineum after the 
patient has had about 20 bretiths of g.as. 
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shilling piece. .There are two reasons for this. First, cost: Nitrous oxide gas in 
this country costs 5 shillings per 100 gallons, and our average cost has worked out 
at 2/G per ease, which means that our average period of administration was one 
hour. In some cases the gas and air was administered for sliorter periods, in others, 
longer. 

We find the average consumption of nitrous oxide is about 50 gallons per hour, 
intermittent flow, and as hospital committees are always closel}’ watching every item 
of expense, the cost of gas must not be very high. 

Our longest case was a twenty-five-hour administration, but however long the ad- 
ministration lasted, no ill effects were observed. 

Second, we never have quite so many nurses as we would like, and once the ad- 
ministration of the analgesia has been started, the patient must never be left, and it 
is not always practicable to keep a nurse constantly beside a patient for several 
hours. 

We do not as a rule give sedative drugs in the early stages of labor, not because 
we do not believe in their use, but because we feel that after a sedative drug has been 
administered, the patient must be closely watched, and our staff is limited. 

For my own cases in private practice, I always administer some sedative early 
in labor, and I find that bj’ this means the value of the inhalation analgesia is en- 
hanced. I usually give 1/4 gr. of morphia, but have obtained good results with 
sodium soneryl. 

At the Wellhouse Hospital, I have recently analyzed a series of 1,500 consecutive 
cases and found that 541 primiparas experienced no pain whatever after the ad- 
ministration of gas and air was started and 331 primiparas obtained great relief, but 
8 obtained no relief whatever. There were 332 multiparas who experienced no pain, 
280 multiparas had great relief, and 8 were disappointed. 

It will be seen then that we have obtained a high degree of success from a method 
which can be used for all women whatever their situation, and by whomsoever they 
may be attended. 

In most of our municipal hospitals the conduct of a normal confinement is left 
in the hands of a competent midwife, and it has been shown that the midwife can 
take complete charge of the administration of the analgesia with conspicuous suc- 
cess. * 

In the home those who are attended by the general practitioner make use of Dr. 
Minnitt’s method. The gas and air is nearly as much help to the doctor as to the 
patient. He is no longer called upon by anxious relatives to “do something'’ because 
of the patient’s distress, and he need not be present during the administration of the 
analgesia, but can be sent for by the nurse when his presence is required. 

Steps are now being taken to arrange that all those patients who are attended by 
midwives in their own homes, without the presence of a doctor, shall have the ad- 
vantages which gas and air can give. 

It was felt that the principal difficulty in the way of a general adoption of gas 
and air analgesia was that midwives could not be expected to carrj" heav}’^ gas 
cylinders and bulkj* or expensive apparatus, but two new easily portable machines 
have recently been produced. The whole apparatus (Fig. 1), gas cylinder, and all 
fits into a small case and can easily be carried on a midwife’s bicycle or in the 
doctor’s car without any inconvenience. 

I cannot help feeling that there must be an opening for this gas and air tech- 
nique in the United States, becau.se there must be many areas where no hospital 
facilities are readily available, and I believe, as in this country, that the great ma- 
jority of women are delivered in their own homes. 

We do not claim that gas and air gives absolute relief from all pain, but in the 
great majority of cases, labor is robbed of its terrors. 

It has been argued that there is no technique of administration of gas and air. 
but I regard the technique as extremelj' important, and I find that the degree of suc- 
cess obtained from gas and air depends on the amount of trouble taken by the attend- 
ant. Attention must be paid to small details. Care must be taken to see that the 
apparatus is in order, that the cylinders contain gas, and that the gas is turned on. 
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Pathologic Labor 

Jungman, GerJiard; New Viewpoints of the Question of Deflexion Attitudes, ZtscJir. 

f. Geburtsli. u. Gynak. 112: 183, 1036. 

The author concludes from liis study of ten cases in which there were exag- 
gerated deflexions of tlie head that tlic condition is entirely due to the shape of 
the fetal cranium. He believes that deflexion will occur when tlie cranium is 
longer tlian normal in the region of the occiput. Tlic greater .size of the occiput 
compared with the sinciput prevents it from going deep in the pelvis as it 
necessarily encounters more resistance. 

E. S, Auer. 

Jacobs, J. Bay: Persistent Occipito-Posterior — A Simple and Safe Method of 

Treatment with the Use of a New Forceps, South. M. J. 29: 891, 1936. 

Ocoipitopostcrior presentation is a frequent cause of prolonged labor and dystocia. 
Present-day widcsincad use of obstetric analgesia is a definite contributing factor 
to the causation of this condition, since the patient's cooperation in the u.sc of her 
voluntary- efforts is lacking. 

A large percentage of occipitopo.sterior rotations given enough time will rotate 
anteriorly .spontaneously, but intervention by skilled men considerably shortens 
labor and yields very good results. 

TJic author presents and de.scribes Jiis obstetric forceps which permit rotation 
of the posterior occiput and extraction with a single aj'plication. In size and 
appearance they resemble Tucker-McLanc forceps. 

The stressed advantages of the forceps arc: (J) Proper ceplialic application 
of forceps is easily made; (2) nccc.ssify for alteration of ])osition of blades or 
for their reapfilieafion is obviated and thus the head cannot rotate jwsteriorly; 
t.'l) it is the simplest method yet projiosed for treatment of occipitopostcrior rota- 
tion. 

Au.s'oi.i) Goi.di!i;roi:i:. 

Nandi, Gorachand: Habitual Brccch Presentation, Calcutta AI. J. 31: 289, 1936. 

A discussion i.s jiresentcd of the clinicnl phenomenon of breech prcsentatioii 
occurring rcpeivtedly in the same woman. In the literature iJahlem first drew 
attention to this condition in 1886 when three cases were reported, two of whom 
had 5 children, all in breech presentations. Since then nunu'rous cases liave been 
reported with habitual breeches occurring from .'I to i) times in the same woman. 

Till* etiologv is primarilv the ali'-em-e of those factors that lead to a ccjdmlic 
pre-entation. * Accommodation ami gnivity are the chief catisalions of head 
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Tliere are tj’pcs of patients who do not benefit fi’oin gas and air analgesia. The 
very nervous patient, the very heavy patient, and tlie patient who has liad previous 
experience of delivery under full anesthesia are sometimes dissatisfied, but these only 
constitute a small percentage of the total. 

We do not claim by means of gas and air analgesia to give the absolute complete 
relief that the skilled anesthetist can give with nitrous oxide and oxygen, but we do 
claim that this method provides a safe and practical means of relieving pain in the 
second stage of labor for that vast numbei' of women who are unable to engage a 
skilled anesthetist to attend them in tlieir confinements. 

Jo/in Elam, M.D. 

48 Station Koau, 

Barnet, England 


Frigyesi, J.: The Operative Treatment of Tuberculosis of the Adnexa, Monatschr. 

f. Geburtsh. u. Gyniik. 105; 193, 1937. 

It is now well established that tuberculosis of tlie female genitalia is secondary 
to a similar local process elsewhere in the body or to generalized tuberculosis. 
Frigyesi has observed 22 such cases. In 4 of tliem Aschlieim-Zondek tests were done 
and in 2 the result was positive. In 5 of the 22 cases a correct diagnosis was made 
before operation. 

The treatment has changed con.^fiderably during the last few years. Many authori- 
ties are now opposed to operation because of tlie high mortality and morbidity 
especially on account of bowel injuries. Koentgen ray therapy is followed by diminu- 
tion in tlie size of the masses, and the symptoms subside. 

Among the 17 operated patients, 7 were cured, 4 were improved, 3 were unim- 
proved and 3 could not be traced. 

The author is of the opinion that operation should be avoided. In cases of doubt 
a laparotomy is advisable. When conservative and general treatment fail to produce 
a cure, an operation may be performed with a fairly good prognosis. 

J. P. Greenhill. 

V. Pallos, K.: Symptomatology and Pathology of Granulosa Cell Tumors, 

Monatschr. f. Geburtsh. u. .Gjmilk. 105: 139, 1937. 

According to v. Pallos there have been recorded about 400 cases of granulosa 
cell tumors in the literature. He reports three cases. 

It is almost universally believed at present that these tumors are histologically 
malignant but clinically benign. In an analysis of about 200 well-described cases, 
the author found that pain was pi-esent in 7.G per cent, ascites in 8.1 per cent, loss 
of weight in 4 per cent, inoperability in 0.7 per cent, and recurrences in only 4.5 per 
cent. The incidence of recurrence in ovarian carcinomas is over 50 per cent. 

It is commonly believed that the proper treatment is simple removal of the 
tumor. On the other hand there is a difference of opinion as to whether or not 
radiation therapy should be applied, v. Pallos believes that radiation therapy should 
not be employed because half of these tumors occur in women wlio are in the repro- 
ductive era and because the tumors are clinically benign. However, since we cannot 
tell which tumors will turn out to be clinically malignant, patients who have had 
granulosa cell tumors must be watched closely after operation. Bleeding will nearly 
always indicate a return of the growth. 


J. P. Greenhill. 
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Eosenfeld, Samuel S.: Podalic Version, Am. J. Surg. 31: 103, 193G. 

One liundred twenty babies were delivered by podalic version, employing the 
Potter technique. Thei'e was a real indication for version in every case. The 
corrected fetal mortality was 3.3 per cent, onl^’ slightly higher than in a series 
of normal deliveries. 

Given good obstetric judgement, podalic version is an ideal procedure for- the 
lesser degrees and in some cases even of moderate degrees of pelvic contractions 
or disproportions. It is also of great value in malpo.sition such as posterior 
occiput, transverse and face positions. The Potter technique is the preferred 
method. In cases where dilBculty is experienced in the delivery of the aftercoming 
Jiead, forceps sliould be applied more often. 

J. Thorn WELL Witherspoon. 

Kelly, J. B.: Belated Transverse Presentation with Recovery in Twin Pregnancy, 

Brit. M. J. 1: 311, 1936. 

A case is reported of a twin pregnancy in which one fetus presented transversely 
and on admission to the maternity ho.spital had prolapsed a foot, a Iiand, and a 
loop of cord. Delivery occurred rapidly. The first born was moribund, but recovered 
in spite of prolonged pressure on the cord antenatally. Tlie circulation was also 
restored in the prolapsed foot which had looked almost black before birth. Two 
placentae were present. A large blood clot ivas present between the two placentae. 

P. L. Adair and S. A, Pearl. 

Cordua, E.; Delivery of a Soft Head, Zentralbl. f. Gynak. 60: 2205, 1036. 

Wioland (in 1908) has proved that unusual softness of tlie baby's skull is not 
due to rachitic changes but is the result of abnormal processes of apposition and 
resorption of otherwise normal bone tissue. There is apparently no relationship 
between this condition and the various disturbances of ossification such as osteo- 
genesis imperfecta, osteopsathyrosis congenita, chondrodystrophia fetalis, etc. 

Two cases came under the author’s personal observation. In tiie first case the 
baby was craniotomized because all other attempts at delivery had failed. Sub- 
sequent exjunination revealed a widened sagittal suture with marke<l enlargement 
of bolli fontanels. On the sliglitest pre.'^stire the .‘^oft parts were .seen to Inilgo 
like vesicles. In the .second case the sagittal suture was also widened, both 
parietal bones tmd the occipital bone were thin and soft and there was also a 
spina bifida. Following an operation for the latter condition, the child died on 
the fourth day after delivery. 

The author .states that in tlie.^c ca.ses it is very diflieult, if not impossible, to 
diagnose correctly the presentation bccau.«c of the alterations of the fontanels. 
These heads, furthermore, are delivered spontaneously, only with great difliculty 
owing to the elasticity of the presenting part. Application of forceps usually 
leads to severe injury of the head. 

RiniAnn So.m.ma. 

Marx, A. N.: A Eemarkablc Case of Precipitate Labor, Med. Klin. 32: 7.34, 1936. 

.•V correct diagnosis of precipitate labor has an important be.aring on forensic 
medicine. It is not possible to make a definite diagnosis of [irecipitatt- labor from 
an examination of mother an<l child alone. If is always best for fh/> judge to 
instruct the mother to give a detailed account of the Labor in her own words. In 
all ca.-es of precipitate labor both mother .and child run a nundier of risk.". If the 
cord fears during the fall of the baby the latter may bleed to death or siifTer 
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i)rcscntation. In the majority of cases of breech an iiabitual condition is pi'csent. 
Pelvic contractions, abnormality of size and shape of the head, pathologic anomalies 
of the head, abnormalities in the shape of the uterus, prematurity, and hydramnios 
are all predisposing causes. Multiparity, twins, and fetal macerations are fre- 
quentlj' associated with breech presentation. The hereditary and individual ten- 
dency must be recognized. 

F. L. Adair and S. A. Pearl. 


Goethals, Thomas R.: The Risk to the Infant in Breech Delivery, Surg. Gynec. 

Obst. 62; 525, 1936. 

In the 1,242 breech deliveries in the Boston Lying-In Hospital during the years 
from 1913 to 1934, the gross combined fetal (stillbirth) and neonatal death rate 
was 25.7 per cent. In 272 deliveries, cither the pregnancy was pathologic, witli 
such complications as preeclamptic toxemia, eclampsia, nephritis, si'philis, diabete.s, 
h3'dramnios, etc., or labor was complicated by such conditions as placenta previa, 
ablatio placentae, or prolapse of the cord, with a crude mortality rate of 51.8 per 
cent; and resulted in the birth of 43.3 per cent of premature infants, with a 
crude niortalitj' rate of 82.2 per cent. 

In the 970 deliveries uncomplicated by pathologic pregnancy, the crude mortality 
rate was 18.5 per cent; uncomplicated deliveries produced premature infants in 
15.7 per cent of the cases, with a crude mortality rate of G2.1 per cent. 

Placenta previa, ablatio placentae, and prolapse of the cord are respectively 
three, five, and five times more often associated with breech presentation than are all 
types of delivery. 

The mortality rate was 13.6 per cent among 916 newborn infants (e.xcluding 
macerated and grossty malformed babies), subdivided as follows: 53.6 per cent 
for premature, 10 per cent for immature, and 6.9 per cent for mature infants. 
This last figure represents the risk to the living, undeformed, full-term infant in 
utero who is destined to be born by breech deliver}’- in the absence of pathologic 
pregnanej’ and of hemorrhage and other accidents of labor due to abnormalities of 
the placenta or of the umbilical cord. 

War. C. Henske. 


Soule, S. D,: Breech Delivery, ,T. JEis.souri j\r. A. 33: 449, 1930. 

A series of 328 breech deliveries is reported with a combined ward-private 
.service fetal mortality of 7.45 per cent. Traumatization is the chief cause of 
mortality in breech deliver}-. Prolonged second stage of labor, cervical dystocia 
and difficulty with the aftercoming head account for most of this traumatization. 
A “hands-off” policy is to be observed until dilatation of tlie cervix is com- 
plete. Spontaneous delivery of the breech is preferred if progress is steady. 
AMtli a delay of longer than two hours in tlie second stage of labor the breech 
IS pushed up, decomposed, and extracted. Complete breeches and footlings are 
delivered as soon as dilatation of the cervix is complete. Episiotomy is per- 
formed as soon as the \’ulv.a is di.stended. Traction on the aftercoming head is 
to be eliminated so far as possible. The Wigand-lMartin maneuver is preferred 
to all other manual procedures for delivery of the aftercoming head, the abdominal 
hand serving to aid flexion only. If any resistance is encountered, Piper forcej)s 
are applied to the aftercoming liead. TJie increased fetal mortality in multip- 
arae in this series is definitely associated with fetal weight of more than 3200 
ipn. Breech delivery is an obstetric complication of major consequence, 

J, TnORNWELL ‘WlTIIEFUSPOON, 
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describes the custoniaiy treatment of obstetric hemorrhages. Measures to combat 
shock should take time-precedence over measures to control bleeding. 

In respect to the cause of postpartum hemorrhage, routine examination of 
cervix and deep vagina for lacerations should be a first consideration, i)articularly 
after instrumentation. (Secondary uterine atonj-, the next most common cause, 
is attributable largely to mismanagement of the third stage through neglect to 
observe the progress of events -within the uterus and also to a desire to hasten 
its termination. Pure inertia uteri should be treated by pressing the lower uterine 
segment against the sacrum and b}' compression of the corpus between one hand 
on the abdomen and the other in the vagina. Oxjdocics may be repeatedly applied. 
The author does not advocate packing of the uterus because it is unphysiologic 
and carries the risk of infection. 

Arnold Goldberoer. 


Carcoux; Uterine Ruptures Observed in the Hanoi Maternity from 1930 to 1934, 
Gynec. et d’obst. 33: 36G, 193G. 

Carcoux reviewed a series of 52 cases of uterine nipture. Not one of the 
patients was a primipara and only one was a secundipara. All the other patients 
had had from 3 to 13 children. The 3 important symptoms of this complication were 
hemorrhage, shock, and infection. In all of the cases the fetus was expelled into the 
abdominal cavity and in all the cases the placenta had separated at the time of 
operation. The most important factor in the death of women who died quickly was 
shock. In all but 2 cases the condition was treated by subtotal liysterectomy. There 
were 23 deaths in this series, most of them due to generalized infection or peritonitis. 
Two women died of secondary hemorrhage. .Some authorities maintain that if the 
fetus is not entirely free in the abdominal cavity it should be extracted from below- 
The author, however, warns that tin's is a very dangerous procedure. 

.1. P. Greeniiill. 


Vitamins and Pregnancy 

Gaehtgens, G,: The Daily Need of Vitamin C in Pregnancy, Arch. f. Gyiiiik. 1G4: 

571, 1937. 

The author carried out jnolongcd studies on the vitamin C needs of ten healthy 
pregnant women. U.«ing the Widenbaiier method, he determined the daily need of 
cevitamic acid to be 33 to (1-1 mg. Thus the daily requirement of vitamin C is not 
greater for the pregnant than for the noiipregnant woman. The usual deficiency 
found during pregnancy is probably due to the needs of the fetus and the passage 
of the vitamin C through the placenta. Tlie addition of 100 mg. of vitamin C to tlie 
daily diet of the pregnant woman will prevent the appearance of any vitamin C 
deficiency. 

ItAi-rii A. Reis. 

Gaehtgens and Werner: Vitamin C Deficiency During Pregnancy and Lactation, 

Klin. Wchnschr. IG: S1.3, 3937. 

The authors used the Jes/.ler-Kapp method for determining the vitamin C content 
during pregnancy and laciJition. A market! deficiency of vitamin (' was founil in 
02 per cent of the primiparas and in 70 jier cent of the multip.aras examined. In 
(hose women in whom a vitamin G tlefii-iency was ascerl.-iint'd, tests showed tin' same 
t'eneral deficiency during tlie lactation periotl. .Vpparenlly no eomjiensatory rise 
occurs. 


ItAi.i’ii A. Reis. 
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severe cranial and intracranial injury. The child may suffocate if measures are 
not taken to see that it breathes properly. Precipitate labors frequently result 
in expulsion of a baby into a toilet. Q’his is usually brought about by the fact 
that patients in labor experience a desire of having a bowel movement. The 
author reports a very interesting case which had marked legal significance. In 
this case the child was expelled into the toilet by the patient without her knowledge. 
The child was subsequently found alive. The author points out many pitfalls which 
would have led some jurists to the erroneous impression that the mother had 
purposely thrown the child into the toilet. 

J. P. Greenhill. 

Trillat, E.: Statistics of Postpartum Hemorrhage in 10,000 Deliveries, Bull. Soc. 

d’obst. et de gynec. 25: 247, 1936. 

The author’s criterion of postpartum hemorrhage is a loss of 500 c.c. or more 
of blood. In a series of 10,000 labors he found that 703 patients lost more than 
this amount, an incidence of 7 per cent. Twenty-three patients lost between 
1,500 and 2,000 c.c., and 5 patients between 2,000 and 2,500 c.c. of blood. The 
uterus was invaded in 104 of the 703 cases. There were 10 deaths in this series 
representing an incidence of 1.4 per cent. Strange to say, there were no deaths 
among the 5 women who lost more than 2,000 c.c. of blood. There were 7 deaths 
among 557 women who lost between 500 and 1,000 c.c. of blood, one death among 
108 women who lost between 1,000 and 1,500 c.c. of blood, and 2 deaths among 
23 women who lost between 1,500 and 2,000 c.c. All the patients who died had 
evidences of infection. 

J. P. Greekhile. 

Herold: The Treatment of Postpartum Hemorrhage With Special Consideration 

of the Henkel Treatment, Monatschr. f. Geburtsh. u. Gynak. 103: 1, 1936. 

In reviewing the literature on the use of the Henkel method of stopping hemor- 
rhage in cases of profuse postpartum bleeding, the author found reports of 200 
cases. He also obtained information concerning about 300 addition.al case.s, and 
with the exception of one case of a vesicovaginal fistula which Henkel himself 
described, no harm lias resulted following the use of tlie Henkel procedure. The 
author therefore recommends the method which consists in the temporary appli- 
cation of a clamp through the vagina to the uterine artery on each side of the 
cervix. He recommends this procedure in cases of cervical lacerations, uterine 
iUtony and also of placenta previa, and premature separation of the placenta. 

J. P. Greenhill. 

Cosgrove, S. A.: Obstetric Hemorrhage and Its Management, South. M. J. 29: 

1219, 1936. 

Of the lethal triad, sepsis, hemorrhage, and toxemia, hemorrhage accounted 
for tlie highe.st number of purely obstetric causes of death in the author’s e.x- 
perience. 

Because of the seriousness of this complication it is vital to anticipate it. 

The frequent association of bleeding with the toxemic states stresses the impor- 
tance of careful prenatal supervision. Gravid patients must be instructed con- 
cerning the significance of bleeding and the importance of prompt report of its 
occurrence. Pontine blood grouping of antenatal patients is desirable. Hos- 
pitals must be ready for rapid and efficient treatment of hemorrhage. The author 
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ulcerative colitis from wliicli tlie patient was suffering during her pregnancy. This 
deficiency was corrected by parenteral administration of vitamin. The author dis- 
cusses the entire problem of avitaminosis and calls attention to the especial'danger 
of this condition arising during pregnancy when there is any co-existent gastro- 
intestinal disease present. In the presence of such a combination the deficiency 
must always be corrected. 

Ealph a. Eeis. 

Chatterjee, Sachindra Nath: Eole of Diet During Pregnancy With Special Eefer- 

ence to Vitamins, Indian Med. Eec. 55: 200, 1935. 

The diet of the expectant mother should consist of simple nutritious foods, 
mixed in character, containing fruits, vegetables, rich in mineral and vitamins, 
as well as milk from healthy cows. The urine should be checked regularly and 
if albumin is present, the protein foods, eggs, fish, meat and, if need be, milk 
should be restricted. A Avell-balanced diet will provide the necessaiy calcium and 
phosphorus for mother and fetus. Foods rich in iron and copper must be provided, 
i.e., spinach, Ever, apples, etc. Vitamins are very important in the diet of the 
pregnant woman. All the vitamins from A to E should bo administered. They 
pla 3 ’’ a great part in the development of immunity and, therefore, lower morbidit}' 
and mortality in mother and infant. 

F. L. Adair and S. A. Pearl. 

Watson, E. M.: Clinical Experiences With Wheat Germ Oil (Vitamin E), Canad. 

]\L A. J. 34: 134, 1930. 

Watson presci'ibed wheat germ oil to 05 patients in whom spontaneous abortions, 
threatened abortions or involuntary- sterility constituted the principal abnormalities. 

In the majority of the abortion and sterility cases no therapeutic measures 
except the use of wheat germ oil wore instituted. But the patients with signs 
of threatened abortion furthermore wore subjected to the management usual for that 
condition. Of eleven patients who prcviou.slj- had from 3 to 15 spontaneous abortions, 
9 wont to term and were delivered of healthj- living children. Six of the patients 
under this regimen completed a pregnancy for the first time. Of the 17 wheat germ 
oil treated patients, each of whom had had 2 spontaneous abortions, 12 gave birth 
to healthy- living children after the use of the oil. In 5 cases the pregnancies were 
interrupted by spontaneously occurring abortions. Of 9 treated patients, each of 
whom had experienced one previous .spontaneous aboition, 8 gave birth to healthy, 
living children. In the ninth, one abortion took place a short time after the use 
of the oil was commenced. Fifteen patients were treated for the sy-mptoms of 
threatened abortion, the majority- after bleeding had begun. In 11 of these the 
pregnancies continued uninterruptedly- to term, but in 4 the abortion became in- 
evitable. Thirteen nonpregnant women were given wheat germ oil with a view to 
facilitating impregnation. Six of these had never conceived and therefore con- 
stituted examples of primary- .sterility-. Each of the remainder had been pregnant at 
least once. Seven had had one or more abortion.s, but only one woman had given 
birth to a living child. Pregnancy- did not ensue in any of tlic patients in this group. 
The experiments lend some support to the surmi.se that vitamine E i.s a factor in 
the advancement of pregnancy to a natural termination. 

•T. P. Gi:i:i;.\nn-L. 

Theobald, G. W.: Effect of Calcium and Vitamins A and D on Incidence of 

Pregnancy Toxemia, Lancet 1: 1397, 1937. 

This study centered about the possible influence of additional calcium and 
vitamins A and D on the incidence of to.vemia of pregnancy-. A series of 100 
patients, not more than twenty-four wcck.c pregnant, were divided info two units of 
. 50 . one* for the control. The members of the other group wore rcrpiesfed to take 
dailv 20 gr. of calcium lactate, 11,000 (international) units %'ifamin A, and 4.50 units 
of vitamin D. 
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Gaehtgens, G.: The Passage of Carotin and Vitamin A Prom the Maternal to the 
Fetal Circulation, Arch. f. Gynak. 164: 398, 1937. 

Comparisons were made of the amount of carotin and vitamin A in the venous 
blood of 23 women during labor and the content of umbilical cord blood. Vitamin 
A was never found except in traces and carotin in only very small quantities in the 
fetal circulation. No definite relation could be ascertained between the quantities 
in the maternal blood (which alwaj's contained larger amounts) and in the fetal 
blood. The passage of vitamin A and carotin from the maternal circulation to the 
fetal circulation cannot be entirely explained on simple phj’^sicochemical changes. 
Tliere must be some other regulatory mechanism which permits onl}’- certain small 
amounts to pass through the placenta, first, to prevent a hjqiervitaminosis of the 
fetus and, second, to preiJare the fetal liver for its post-partum function of storing 
vitamin A and carotin. 

Ralph A, Reis. 


Neuweiler, W.: Vitamin C and Placenta, Arch. f. Gyulik. 162: 384, 1936. 

The author Avas able to demonstrate the presence of vitamin C in the placenta 
by indophenol titration, by methylene blue, by the ferment method and by animal 
experimentation. The concentration of vitamin C depends on the method of extrac- 
tion. The method recommended b}-^ Pujita was found to be inaccurate. The tests 
during early pregnancy gave findings higher than normal, but the author doubts 
the reliability of such findings. The vitamin C content is somewhat higher on the 
maternal than on the fetal side of the placenta. The origin of both is the available 
vitamin C in the maternal blood stream. The vitamin C is apparently stored in the 
outer layer of tlie chorionic villi, thus a.ssuring a continuous supply for the fetus. 

RAiiPii A. Reis. 

Tonutti and Plate: Vitamin C in the Human Placenta, Arch. f. Gynilk. 164: 

385, 1937. 

The authors were able to demonstrate the presence of vitamin C in the human 
placenta, in the decidual, the syncytial, and in the stroma cells. The decidua main- 
tains a constant level of concentration in the placenta, since the vitamin C passes 
rapidly through both the syncytium and stroma. An increase in vitamin C intake 
is immediately evidenced by an increase of the substance in the placenta. In all 
patients studied there ivas found a Autamin C deficiency. (This investigation was 
carried out entirely during the Avinter months.) 

Ralph A. Reis. 


Bentivoglio, Franco: Maternal-Fetal Metabolism of Vitamine C, Folia Gynaec. 

(Genova) 33: 207, 1936. 

The author made quantitative determinations of the amount of ascorbutic acid 
(A'itamin C) in the blood and organs of guinea pigs in various stiites of gestation 
and under varying dietary regimes. 

The most notable finding Avas that accumulation of vitamin C in A'arious organs 
during pregnancy AA’as much less than in tlie nongravid state. The author belicA'es 
that there is no OA’erproduction of Autamin C during pregnancy but that there is 
a liberation of this vitamin into the blood from deposits in the organs. 

When the animal is kept on a vitamin free diet the vitamin Amlues are higher 
in the fetus than in the mother. The author feels that the possibility cannot be ex- 
cluded that a slight amount of synthesis of vitamin C occurs in the fetus. 

Mario A. Castallo. 

Gaehtgens, G.: Avitaminosis of Pregnancy as the Result of Intestinal Disease, 

Klin. Wchnschr. 16: 445, 1937. 

The author reports a case of marked avitaminosis during pregnancy. There Avas a 
marked deficiency of Autamin C which the author believes to liaA’e been due to ail 
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American Board of Obstetrics and G-ynecology 

The oral, clinical, and pathological examinations for Group A and 
Group B applicants will be held in San Francisco, California, on Monday 
and Tuesdaj^, June 13 and 14, 1938. 

An informal dimier for the Diplomates of this Board, their wives and 
others interested in the work of the Board, will be held at the Palace 
Hotel, San Francisco, on Wednesday evening, June 15, 1938, at seven 
o’clock. Dr. William D. Cutter, Secretarj'' of the Council on Medical 
Education and Hospitals of the American Medical Association, will 
address the group, and the successful candidates of the preceding two 
daj'^s ’ examinations will be introduced in person. Tickets, at $2.25 each, 
may be obtained in advance from Dr. Joseph L. Baer, 104 S. Michigan 
Avenue, Chicago, Illinois, or at the door. Reservations sliould be made 
in advance if possible. 

Application blanks and booklets of information may be obtained from 
Dr. Paul Titus, Secretaiy, 1015 Highland Building, Pittsburgh (6), 
Pennsylvania. 


American Committee on Maternal Welfare 

A meeting of members and directors is called for Thursday, June 
16, 1938, at 6:30 p.:m., at the Palace Hotel, San Francisco, Calif., for 
the purpose of electing directors and for the transaction of other busi- 
ness which may be presented. 

Also there will be an open luncheon meeting of the Committee on 
Maternal Welfare, on Wednesday, June 15, 1938, at 12 noon, in the 
Borgia Room, St. Francis Hotel. This is to be followed by a business 
meeting at which will be discussed the pi-og)-am of the forthcoming 
Amei'ican Congress on Obsteti-ics and Gynecology to be hehl in (deve- 
land, Ohio, September 11 to 15, 1939. 

All those interested are invited to attend. For fni-lhei' informatioji 
address the Headquarters office, 650 Rush Street, Chicago, 111. 
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In the group on regular diet, 28 patients showed evidence of toxemia, while only 
13 of those taking calcium and vitamins A and D had such symptoms. 

These results strongly suggest that a main factor in the prevention of toxemia 
is the vitamin-B complex. The author recommends that others make similar ob- 
servations. The writer asserts that the difference between the two groups in this 
series is too gi'eat to be explained by chance. 

H. Close Hesseltinb. 

Shute, E.: Anti-Proteolytic Properties of Human Blood Serum in Cases of Mis- 
carriage and Premature Labour, J. Obst. & Gjuiaec. Brit, Emp. M: 253, 1937. 

The literature dealing with the vitamin deficiencies and the hormonal factors 
concerned with premature interruption of pregnancy in animals and man is discussed 
by Shute. A large percentage of patients Avho miscarry or are prematurely de- 
livered show an excess of estrogenic substance in the blood serum. This produces 
a resistance in that blood serum to its digestion bj* such a proteolytic enzj'me 
as trypsin. This resistance to proteolysis temporarily disappears from the maternal 
blood on administration of an adequate quantity of fresh vitamin E and simul- 
taneously symptoms and signs of impending labor cease. With cessation of vitamin 
E therapy, this estrogenic substance usuallj' reappears in the blood, and coincidentally 
symptoms and signs of threatened labor maj' show themselves again. 

J. P. Greenhill. 

Vogt-Moeller: Treatment of Habitual Abortion With Wheat Germ Oil (Vitamin 
E), Klin. Wchnschr. 15: 1883, 193G. 

Vogt-Moeller reports results obtained in his last 50 cases of habitual abortion. 
To obtain living children he prescribed vitamin E in the form of wheat germ oil. 
He was rewarded by delivery of 38 full-term babies. 

J. P. Greenhill. 

Dicker, S.: Treatment of Vomiting of Pregnancy by Ascorbic Acid (Vitamin C), 
Schweiz, med. Wchnschr. 67; 74, 1937. 

Eight cases of severe hyperemesis gravidarum were treated with vitamin C by 
Dicker. In all the cases there was a sudden cessation of symptoms or at least a 
decided and progressive improvement. The author administered vitamin C by the 
intravenous route. The favorable action is due to restoration of the thyroid- 
vitamin C equilibrium. 

J. P. Greenhill. 

Brehm: Potential Dangers of Viosterol During Pregnancy: With Observations 
of Calcification of Placenta, Ohio State M. J. 33: 990, 1937. 

Some obstetric patients need more calcium and vitamins than provided by a 
normal diet. In the opinion of Brehm viosterol causes definite calcification in the 
placenta, which is greatly increased by the ingestion of calcium. Viosterol may 
also be responsible for calcification in the kidney of the newborn. Cod liver oil 
seems preferable to viosterol or irradiated ergosterol. Natural vitamins, when indi- 
cated, seem preferable to sjmthetic products. It is important in treating a patient 
not to produce by overtreatment a more serious condition than the one originally 
treated. Considerably more research is required before the promiscuous use of 
viosterol during pregnancy can be continued. 


J. P. Greenhill. 
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and especiall}^ of tlie biologic properties of these neoplasms. For the 
group differs from other ovarian cancers in that some of its members 
are made up of cells which retain a functional capacity manifested 
often by profound effects upon the sex characters of the patient. This 
general subject has been discussed in a previous paper by us,^ so that 
here onty a short summary is necessary as a background for the dis- 
cussion of one member of this group of tumors; viz., tlie disgerminoma. 

In its earliest stages the anlage of the gonad is a collection of cells 
on the anterior or ventral surface of the Wolffian body, cells which in 
this undifferentiated phase of gonadal development possess neither 
male nor female attributes, for the spark of sex has not yet been 
applied. Just what this spark is cannot be stated with certainty, 
though many biologists believe that in the human being, as in some 
of the lower animals, it is the enti’ance of the germ cells into tlie 
gonadal area after migration from a much earlier situs. Once this 



j'ig-. 1. — Typical seminoma of testis, identical histologically with disgerminoma of the 

ovary. 


.spark has been applied, the sex direction of gonadal development is 
determined along ovarian or testicular lines, as the ease may be. 
Tumors arising from gonadogenic elements in this differentiated phase 
of the sex gland area may develop in later life, producing the feminiz- 
ing granulosa cell carcinoma or the masculinizing arrhenoblastoma, as 
has been discussed in previous papers (Novak and Long,” Novak and 
Brawner") . 


In this communication, however, we are concerned with tumors 
which may arise from cells wliieli date back to the undiffei-entiated 
sta^-e of gonadal development, before its cells have become tinctured 
with either female or male attributes. .Such an origin, first suggc.stcd 
bv Bobert rileyer,' has been ascribed to the so-called seminoma of 
the ovarv. It receives much support from the fact that an exactly 
identical* tumor is found in the tc.stis (Fig. I), as would be expected 
if the origin is from cells which stray away from the germinal stream 
in rronads" which may later develop info either testes or ovaries. The 
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Original Communications 


DISGERMINOMA OP THE OVARY 
Clinical and Pathologic Study of 17 Cases 
Emil Novak, M.D., and Laman A. Gray, M.D., Baltbiore, Md. 

(From flic Department of Gynecology, Johns FLopMns Medical School) 

N ext to the uterus, the ovary is the most frequent site of malig- 
nancj’’ in the female generative organs. Ovarian carcinoma in 
general is of a high degree of malignancy, the five-year curability 
rate being commonl.y put at between 10 and 15 per cent (Lynch, 
Healey). There are certain forms of ovarian cancer, however, which 
are much less unfavorable than others, and it is of obvious importance 
to both the clinical gjaiecologist and the pathologist to be able to sift 
tliese out from tlie material which comes under observation. Taken 
as a group there is no doubt that the four malignant ovarian tumor 
types which have come to be spoken of as “special ovarian tumors” 
offer a far more favorable prognosis than does ovarian cancer in 
general. To this group belong granulosa cell carcinoma, arrhenoblas- 
toma, disgerminoma, and the so-called Brenner tumor. The last 
named of these, a.s a matter of fact, is of so low a degree of malig- 
nancy that it may very well be classed as an essentially benign tumor. 

The other three tumor tA'pes are unquestionably to be classed as 
malignant on both clinical and histologic grounds. Our knowledge of 
their histogenesis is not by any means complete, but even so Ave know 
more on this point than wc knoAv concerning most other OAmrian 
cancers. While our aucavs as to the histogenesis of this group are in 
some respects conjectural, the satisfactory Avorking theory noAv gener- 
ally accepted fits in quite Avell AAdtli our knoAvledge of the pathologic 


XoTE: The Editor accepts no responsibilitj’ for the views and statements of 
auiliors as published in their “Original Communications. “ 
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For, example, one of Faiivet’s'^ patients Avas 52 years old. The age 
distribution in our own series of 17 eases may be considered to be 
fairly representative. It was as folloAvs : 6, 10, 12, 15, 16, 16, 18, 18, 
19, 20, 22, 22, 22, 23, 31, 36, 38. Our youngest jiatient, therefore, Avas 6, 
and the oldest, 38, Avith an average of about 20. Tliirteen of our 
patients Avere Aidiite, and 4 Avere colored. 

Gross Pathology . — The size of disgerminomas A’^aries betAA^een AA'ide 
limits, some measuring only a fcAv centimeters in diameter, others 
being so large as to fill the abdominal cavity (Case 13) (Fig. 2). 
Characteristically they are surrounded by a smooth, rather dense cap- 
sule, though the contour may be slightly nodular (Fig. 3). Tlie con- 
sistency of the tumoi-, which is essentially a solid one, has often been 
described as “doughy,” but a better adjective Avould often be “rub- 



PiK. 2. — Side view of patient in C.a.sc 13 (Uindne.s.s of Dr. R. H. J.ack.son, Madi.son, 
AA’is.). The patient ivas 10 years old and tlic tumor weiglied nearly h pound.s. It 
was of verj- malignant tj-po, with deatli tliree months after operation. 

Flf,'. 3. — Gi-o.-ss appearance of innitratinp di.seermlnoma in Ca.se 8. Tlic patient, 
ased S, received po.stoperativc radiation, and is living four year.s after operation (.see 
Fig. C). 


liery.” The cut surface is grayish oi- gi-ayisli-jiiiik, Avilli almost 
ahvays ai’cas of distinctly yelloAvisli hue. Ai'cas of neci-osis, degenera- 
tion and hemorrhage are tpiite charathei-istic, though there is little 
tendency to the formation of cysts, as Avith granulosa cell eai'cinoma. 
The tumors are generally unilateral, but may involve both sides 
fKleinc.'' oui- Case 3). Ascites is often observed, as Avith otliei- solid 
oA'aiian groAvths. In at least one jireviously reported ease toi-sion of 
the jiedicle has lieeji observed (Kleine), and a similar oeenn-enee was 
noted in one of our eases (Case 11). In 2 t>f oiu' cjises there was an 
associated teratoma of the ovary (Fig. I). 
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testicular tumor referred to is tlie common disgerminoma, called by 
some embryonal carcinoma. As a matter of fact, tlie same name was 
applied by Cbevassm’ to the ovarian prototype, and is still tbe popular 
one in tbe Frencb literature, though Meyer’s designation, disgerminoma, 
seems more expressive and has been widelj’' adopted. 

Another circumstance udiicli suggests the probable correctness of 
the above theorj'- of histogenesis is tbe frequent occurrence of such 
tumors in individuals with subnormal gonadal development or in 
pseudohermaphrodites. It cannot be too strongly emphasized, how- 
ever, that in such cases the tumor has nothing to do with the develop- 
ment of the sex anomaly, which will persist even after removal of the 
tumor. A female pseudohermaphrodite in whose ovary a disger- 
minoma develops Avill be just as pseudohermaphroditie after removal 
of the tumor as before. This is Avhat one would expect in view of the 
asexual nature of the constituent cells. 

In this respect the ovarian disgerminoma differs very sharpl.y from 
the granulosa cell carcinoma and the arrhenoblastoma. The latter, 
for example, occurs in individuals Avith previousl}^ normal sex dcAmlop- 
ment, avIio later sIioav marked sex differentiation phenomena (amenor- 
rhea, atrophy of breasts, male body, contour, male hirsutism, enlarge- 
ment of the clitoris, deepening of the voice) because of the production 
of the male sex hormone by the tumor cells, since the tumor arises 
from undifferentiated cells of potentiallj^ male type which have i)er- 
sisted in the OAmry. Li such cases remoAml of the oAmrian tumor is 
followed by regression of the masculinizing phenomena. 

It is because Ave feel that many gynecologists and pathologists have 
not jmt familiarized themselves AAuth the characteristics of ovarian 
disgerminoma that Ave are impelled to a discussion of the subject, 
especially as Ave have had the opportunity of studying a considerable 
group of eases in our laboratory. In past years these tumors Avere 
variously diagnosed as carcinoma (the gross-zelliges Karzinom of the 
Germans), alveolar sarcoma, and even endothelioma. They are con- 
siderably less frequent than granulosa cell carcinoma, but more com- 
mon than aiTlienoblastoma or Brenner tumors. In our OAvn matex-ial 
Ave have encountered 17 disgerminomas, as against 58 granulosa cell 
carcinomas, 7 arrhenoblastomas and 8 Brenner tumors. Granulosa 
cell tumors are relativelj'- frequent, our oAvn experience agreeing Avith 
that of Klaften,® AAdio finds that they make up about 10 per cent of 
all primary malignant ovarian tumors and that disgerminoma is a 
little less than one-third as frequent as granulosa cell carcinoma. 
Ivlaften reports 6 disgerminomas to 19 granulosa cell cancers, and, in 
our oAAoi larger series of eases, this proportion seems to hold. Our 
material eomixrises 17 disgerminomas and 58 granulosa cell carcinomas, 
so that in our experience the latter haAm been about 3.5 times as fre- 
quent as the former. 

Ape. — ^Disgerminoma is preeminently a tumor of early life, thus justi- 
fying the aixpellation of “carcinoma puellarum. ” It is common in 
children before puberty, and likeAAuse in young adolescents. It should 
he remembered, hoAvever, that it is not rarely found in adult Avomen. 
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Even ill small tumors areas of degeneration are seen, and in the 
larger groivtlis they are both eonstant and extensive. The same state- 
ment may be made concerning liemorrliage. In the degenerated areas 
especially, one may occasionally find sjunplasmic giant cell formation, 
so that in a considerable group of reported cases, the coexistence of 
tuberculosis has been suspected. 



Pig. 6. — ^Higli power of tumor in Case 8, showing several mitoses. Patient, aged G, 
iiving four years after incomplete operation followed by radiation (see Pig. 3). 



Pig. 7. — Dlsgermlnoma from Case 9 (kindness of Dr. N. P. Sears, Syracuse, N. Y.), 
patient aged 12. No recurrence after two yeans. Note typical lymphocytic infiltra- 
tion of septa. 

In one of onr cases (Case 12), a considerable number of large 
o-iant cells were found in some areas of the tumor, so that Ihere was 
at least ii superficiiil resemblance to tuberculosis (Fig. 8). As a 
matter »)f fact, Kermauner,® in 3925, reported a case in which, as he 
thought, tuberculosis was a.ssoeiated with a tumor which he himself 
called granulosa cell carcinoma. Later the same autlioi- reported 5 
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Mic7'oscopic . — There are few tumors of the ovary which present such 
distinctive histologic characteristics as does disgerminoma. This ap- 
plies to both the cell type and the general architecture of the tumor. 
For this reason the mieroscoiDic recognition is usually veiy easj^, once 
one has familiarized oneself with the microscopic criteria. There is 
far more variation in the histology of granulosa cell carcinoma or 
of arrhenoblastoma, both of which include many possible histologic 
types. The large round, ovoid or pol 3 ^gonal cells of disgerminoma are 
responsible for the former designation of this tumor as the “large-cell 
carcinoma” (grosszelliges Karzinom) (Fig. 5). The cj^toplasm is 
abundant, clear, veiy pale-staining and often translucent. The nucleus 
likewise is large, round and stains heavilj’- vutli hematox.ylin. Mitotic 
figures are seen in vaiying number, though not usuallj^ numerous 
(Fig. 6). 




Fig. 4. Fig. 5. 

Fig. 4. — Disgerminoma, combined witli teratoma, in Case 32. Note the large area 
of cartilage above, other parts of the tumor showing typical disgerminoma. 

Fig. 5 . — Microscopic picture in Case 10 (kindness of Dr. H. N. Allen, St. Louis, 
Mo.). Note the alveolar arrangement of the tumor cells, with trabeculae of hyalinlzed 
connective tissue. Patient aged 38. 

Just as characteristic is tlie aiTangement of the cells in alveoli or 
nests, separated bj’’ septa of fibrotis tissue which shows more or less 
hyalinization, and which cpiite constantlj^ shows extensive lymphocjdic 
infiltration (Fig. 7). Often, especially'' toward the periphery' of the 
tumor, the cells are aimanged in long columns or sti’ands. In some 
tumors the septa are abundant and thick, while the cell nests are 
relatively' sparse. Others are characterized by' marked cellularity' 
M'ith very' little connective tissue, and tliese features are thought by 
some (Fauvet) to be indicative of a much higher degree of malignancy' 
than in the former group, though we have not been able to confirm 
this observation. 
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Malignancy. — As to tlie malignauey of disgeimiuoma in general, there 
can be no question, though there is much variation in individual cases. 
Taken as a group they are less malignant than the granulosa cell 
cancers, but more malignant than the arrlienoblastomas. The number 
of properly studied and adequately followed cases is as yet too small 
to make worth while any discussion of proportion of cures or recur- 
rences. However, in 53 adequately reported eases, Doederlein^^ found 
that 13, or about 25 per cent, had extrapelvic metastases, and that 10 
of these (18.8 per cent) had died. 

From a clinical standiioint three general groups of eases maj^ be 
described: (1) Those in Avhieh the tumor capsule is intact, Avith no 
exten-sion beyond the OAmry; (2) those in Avhieh there is infiltration, 
at times massiA^e, of otlier iiehue Auseera, such as tlie uterine ligaments, 
tubes, bladder, or the pehue peritoneum; (3) those in Avhich extensive 
metastasis is seen, usually to the omentum, pai-ietal peritoneum, lymph 
glands, liver, or other organs. 

The first of these groups, especiallj’’ those in Avhicli the tumor is of 
small size, naturallj’ offers much the most faAmrable prognosis. It is 
in this group that unilateral operations have often been successful in 
curing the patient, though the hazard of recurrence is not by any 
means eliminated. For this reason, and also because of the usual 
sterility of the patients, there can be no harsh criticism of those Avho 
adAmcate radical oiDeration in all ca.ses. Even in the second group, 
AAdth perhaps extensive infiltration and Avith necessarily incomplete 
operation, apparent cures liaA^e been noted. In patients of this group, 
the uterus, broad ligaments, tubes and retroperitoneal structures may 
shoAV extreme inAmlA'ement. 

Recently Schiller’^- lias urged the aucav that the extraovarian in- 
A'olA’^ement in such cases does not repi-esent malignant extension or 
metastasis, but that it is due to simultaneous neoplastic groAAdh in 
anlagen of indifferent gonadal tissue at various points along the Miil- 
lerian duct, just as OA'arian di.sgerminoma dcA^elops from such an 
anlage in the sex gland area. In support of this he describes a case 
of uterine tumor aa-IucIi on morphologic grounds he interprets as a 
uterine disgerminoma, occurring in the absence of ovarian disgcr- 
minoma. His evidence, hoAA-cA-er, seems to us very unconvincing, and 
the frequent report of cases of disgerminoma associated Avith AA'ide- 
.spread dissemination to organs and ti.ssues not in any Avay related to 
the kliillerian canal makes it seem far more likely that the routes of 
dissemination of disgerminoma are those pertaining to malignant 
groAA’ths in general. In the third group of case.s, for example, the 
omentum, the parietal Avail, the intc.stine, and other viscera may .sIioaa' 
exten.siA-e involvement, much as is .seen in other types of ovarian cancer. 

Of our oAvn 17 cases, there Avere 10 Avhich clinically corresponded to 
the first of the types aboA'e described, and, Avith the exception of one 
patient avIio died of postoperatiA'c intestinal obstruction, all thc.se 
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other somewhat similar cases. Schiller^® in a subsequent exammatioii 
of these tumors found them to be disgerminomas. Kermauiier’s 
assumi5tiou of the presence of tuberculosis in these cases was based on 
superficial histologic grounds, and in the light of other cases since 
observed, was quite certainly incorrect. Schiller himself reports two 
other eases of disgerminoma with giant cells, and in both of these was 
able to make careful studies, including tissue stains for tubercle 
bacilli, with negative results. 

In one of Schiller’s eases (Case 7), the resemblance to a tuberculous 
process Avas esiDceially striking, with not only giant cells, but also 
numerous lymphocytes and epithelioid cells, and in some areas a 
typical tubercle formation. In this case very thorough studies Avere 
made of the patient’s general and pulmonary condition, including 
x-ray examinations, tuberculin tests, and animal inoculations, all AAuth 
negative results. Tissue stains Avere likcAvise negative. On the basis 
of recent laboratory iiiA’-estigations of tuberculosis, suggesting that 



Pig;. 8 . — Giant cells (symplasmic) in Case 12 (kindness of Dr. B. F. Eckles, Galax, 

Va,}. Patient agred 19. 

the characteristic tissue reaction is probably produced by fatty sub- 
stances of fluid nature, Schiller believes that similar fatty principles 
maj’- result from the degeneration of the disgerminoma cells, setting 
up a process almost identical with that of tuberculosis. In addition 
to the cases already mentioned, Schiller has collected from the litera- 
ture a number of others (Zimmermann, Atzerodt, Polano-Daube, Von 
Szathmary), all apparently disgerminomas in AAdiich similar pseudo- 
tuberculous areas Avere encountered. 

In our OAAm ease, in spite of the presence of numerous giant cells, the 
re.semblance to tuberculosis is not great, and there Avould seem to be 
little doubt that the giant cells are evidences of the degenerattye 
changes AA’^hieh characterize aU disgerminomas, Avith the merging of 
cells and consequent formation of large poljmuclear cell masses, just 
as IS seen in degenerating areas of many other tumors. As a matter 
of fact, one finds such giant cells only in obAdously degenerating areas 
of the tumor. 
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followed by radiotherapy, is living and in good general health fonr 
years after operation, though a small pelvic nodule is still palpable 
on rectal examination. The remaining 2 patients have not been 
traceable. 

Associaiccl Developmental and Sex Changes . — In all the eailier 
papers on disgerminoma, especially those of Meyer, great stress was 
laid upon its frequent occurrence in pseudohermaphrodites and pa- 
tients with sex underdevelopment of one type or another. That this 
association is a common one is undoubtedly true, as is the fact that 
disgerminoma is the most common tumor of psendohermaphrodites, as 
it is of males with cryptorchidism. As cases have accumulated, how- 
ever, it has become more and more evident that a large proportion, 
more than one-half, have occui'red in ostensibly normal women. 
Klaften,® for example, collected 30 such cases up to 1934, and a good 
many have been reported since then. In our own series of 17 cases, 
in 3 there was evidence of underdevelopment of the external or in- 
ternal genital organs. In 1 of these there was primary amenorrhea, in 
another the uterus was absent, and in another it was very rudimentary’’, 
menstruation never having oeeun-ed in any of these 3 patients. In most 
of our eases no note was made as to the appearance of the involved 
ovary, but in several it was described as small and hypopla.stic. 

In 4 other cases hirsutism was observed, and in 2 was associated 
with enlargement of the clitoris, and in 1 with a deep, masculine type 
of voice. This last patient was obliged to shave daily. In this group, 
therefore, there is reason to believe that the disgerminoma developed 
in patients with at least mild degrees of pseudohermaphroditism. On 
the other hand, the mere presence of hirsutism in itself is not to be 
looked upon as indicative of inter.sexuality, as it is not infrequently 
noted in women who otherwise are quite feminine, and who perhaps 
menstruate and bear children quite normally. 

The developmental abnormalities, when they occur, may therefore 
be of various types and grade. Three instances a7’e reported in eases 
of true hermaphroditism (Polano, Aschkanazy, Reverdin), a consid- 
erable group in pseudohennajihrodites, many with extreme hypoplasia 
of the ovaries (often ivith complete primary amenorrhea), many with 
poorly developed sex characters, or with constitutional or sexual 
infantilism. 

On the othci’ hand, there have been a number of reports of dis- 
germinoma in patients who have borne children before or after the 
operations for removal of the tumors. One of Kleine's patients^ had 
had 3 children before the operation, another two years after operation. 
Ton Szathmary^'^ reports 1 patient operated upon during pregnancy, 
and 3 dming the puerperium. A number of other instances of preg- 
nanev have, been recorded, and to the.se we may add several from our 
own series. Three of our patients had borne 4. 2. and 2 children, 
before the development of llie tumor, and 2 liad (diildren after r)pera- 
tion, 3 patient having 2 pregnancies. 
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have remained free of reciu-renee for intervals of from a few months 
to six 3 ^ears. A number of these, however, are so recent as to be of 
little value from the standpoint of end results. This group of 10 cases, 
for purposes of tabulation, Ave liaA'^e designated as the clinically noii- 
malignant group (Table I). 


Table I. Tabulation op 17 Cases of Disgerminoma 


CASE 

AGE 

COLOR 

PRE- 

AUOUS 

PREG- 

NAN- 

CIES 

SEX CHANGES 

CLINICAL 

JIALIG- 

NANCY 

ASCITES 

1 

FOLLOAV-UP 

1 

18 

AV 

0 

Underdeveloped. 
Never menstru- 
ated 

Invasion 

Fallopian 

tube 

0 

Not traced 

2 

1(5 

AV 

0 

Normal genitalia. 
Amenorrhea 3 
mo. 

Malignant 

250 c.c. 

Large tumor 
mass right side 
in 6 months 

•1 

o 

22 

AV 

0 

Normal 

Metas. oth- 
er ovar}" 

0 

Not traced 

<1 

15 

B 

0 

Normal 

1 Omentum 
adherent. 
Benign 

0 

Not traced 

5 

16 

AV 

0 

Normal 

Benign 

1 

1 

AA’'ell after 4 yr. 

2 normal deliv- 
eries 

(3 

31 

B 

4 

Normal 

Peritoneal 

implants 

3500 c.c. 

Died in shock 

7 

22 

AV 

! I 

1 1 

0 

Normal 

Benign 

Mod. 

amt. 

AVell 6 years. One 
normal deliv- 
ery 

8 

G 1 

1 

B 

0 

Long clitoris. i 

Absent uterus 

Malignant 

0 

Badiosensitive. 
AA^^ell 4 j'ears 

9 

12 

AV 

0 

Normal 

Benign 

3400 c.c. 

AA''ell 2 years 

10 

38 

AV 

0 

Absent cervix 
and other ovary 

Benign 

0 

i 

AA''ell 2 years 

11 

22 

AA' 

2 

Shaved. Deep 
voice. Metror- ; 
rhagia 

Benign 

0 

AVell 2% years. 
Voice and hair 
the same 

12 

19 

A\' 

0 

Noi’inal 

Benign 

0 

Died of obstruc- 
tion in 5 days 

13 

10 

AV 

0 

Much genital 
hair ^ 

Malignant 

0 

Died after 3 
months 

14 

20 

AV 

0 

Hirsutism. Long- 
clitoris. 
Amenorrhea 

Benign 

0 

AA''ell one year. 
Hair and clit- 
oris the same 

lo 

IS 

B 

0 

Normal 

Benign 

0 

AA''ell (recent 
case) 

IG 

36 

AV 

2 

Normal 

Benign 

0 

AA'’ell 7 months 

17 

23 

AV 

0 

Hirsutism. Long 
clitoris 

Benign 

0 

AA'ell (recent 
case) 


In 6 of our jiatients there Avas evidence at oi)eration of local infil- 
tration, at times extensiA'^e, or of metastases to other organs, and this 
group is referred to in Table I as clinically malignant. In 1 case Ave 
haA'^e not been able to secure information as to the presence or absence 
of infiltration or metastasis. Three of these 6 clinically malignant 
patients are dead, 1 of postoperative shock, 1 three mouths, and 1 six 
months after operation. One patient, treated by incomplete operation 
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111 all other cases remoyal of both ovaries and uterus ivould seem to 
us to be the preferable procedure. This would include cases in which 
there is infiltration to other pelvic structures or nietastases to any of 
the peritoneal or retroperitoneal organs, or to the lumbar glands. In 
such extensive cases complete removal is often impossible, and post- 
operative radiation must he resorted to. Even in this group instances 
of survival and apparent cure for a period of years have been noted. 
Our Case 8 is a good example of this, and similar cases are reported 
by Meyer, )Schiller and others. 

The question of whether or not disgerminoma is to be looked upon 
as a radiosensitive tumor cannot yet be answered witli any definiteness. 
Some, like Meyer, consider these tumors to be radioresistant, while 
Grass and others think they are radiosensitive. Our Case 8 would 
lead us to join the latter group. In this patient only rery incomplete 
removal of the tumor was possible and this was followed b}'' amazingly 
rapid and bulky recurrence, with equallj’^ remarkable disappearance 
of the recurrent tumor after radiation. Reappearance of other recur- 
rences has been followed each time h3'’ rapid disappearance after radia- 
tion, the patient being still in good condition four jmars after the origi- 
nal operation, though quite probahlj'' not cured, as a small pelvic 
nodule is still palpable on rectal examination. 

There is still another problem to be considered with reference to 
radiotherapy in eases of disgerminoma; viz.. Is it advisable to use 
postoperative radiation in unilateral tumors removed conservatively, 
i.e., by removal of only the adnexa of the involved side? We believe 
that in most instances it is not, chiefly because of the fact that such 
treatment, by destrojdng the function of the conserved ovaiy, is just 
about as radical as a complete operation in abolishing the reproductive 
function, the preservation of wliich is the chief justification of more 
conservative procedures. If future reproductiveness is to be disre- 
gai’ded, the complete operation, followed b.y i-adiotherap3% would eei’- 
tainl^’ seem safer and more desirable than unilateral removal plus 
radiotherap3L 

susurABY 

This paper is based upon the .study of 17 cases of disgerminoma of 
the ovar3' which we have observed in our laboratoiy. While hitherto 
onl3’^ 72 cases have been recorded in the literature, rejjorts of eases of 
this tumor are now multipl3n'ng so rapidl3" that it may be considered 
not an exceedingl3' rare tumor t3'pe. Because of the fact that neither 
"3mecologists nor pathologists have become generall3^ familiar with 
the clinical and pathologic characteristics of ovarian disgerminoma, 
these have been ful]3' discussed in our paper, together with the his- 
togenesis of the tumor. The microscopic picture is so distinctive that 
the diagnosis should rarel.v present uny difiieulty, eertainl3'- far less 
than with uranulosa cell carcinojua or arrhenoblastoma, both of Avhich 
present ra.'iny possible histologic variations and gradations. 
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Hormone studies have been made in a considerable number of eases, 
with negative results so far as the finding of sex hormones in the 
blood and urine, or in the tumor tissue, is concerned. This bears out 
the clinical observation that this tumor is of sexually indifferent type, 
with no such influence upon the development of secondary sex charac- 
ters as is exhibited by granulosa cell carcinoma and arrhenoblastoma. 
Tile fact should again be empliasized that when disgerminoma is 
found in hermaphroditic or jiseudohermaphroditic individuals, the 
tumor has pla 3 'ed no role in the production of the iiitersexual con- 
dition, which is most often of the congenital or chromosomal type. 
Removal of the tumor, therefore, has no effect upon the sex characters 
of the patient. 

In onlj^ 1 ease in the literature, that of Tietze,^^ is there an apparent 
contradiction of the above statement. Tietze’s patient, a girl of ten, 
exhibited precocious menstruation and puberty, and these manifesta- 
tions disappeared after removal of the tumor. Such a syndrome is 
quite characteristic of granulosa cell carcinoma, although the patho- 
logic examination of Tietze^s tumor revealed wdiat he considers an 
undoubted disgerminoma. It is difficult to explain this association 
except on the ground that somewhere in the tumor there might have 
been an associated island of granulosa cell carcinoma, as in the cases 
reported bj’" tSchiller,® and Rei£ferscheid.^“ 

■ Treatment . — The diagnosis of disgerminoma of the ovaiy is rarely 
made before operation, and sui’gery is certainlj^ the proper plan of 
treatment. There is still considerable difference of opinion with refer- 
ence to the extent of the operation, depending upon dift’ering view- 
ports as to the degree of malignancj^ of the tumor. The question is 
complicated b}^ the fact that such a large proportion of the patients 
are very j^oung, so that radical operation is fraught with the great 
disadvantage that future reproductiveness is abolished. This sacrifice 
is not so great as would appear on first thought, for the reason that 
such a large proportion of these patients are sterile both before and 
after conservative operation. And yet in a number of reported cases 
pregnancies have oceuiwed, either before or after unilateral opera- 
tions, as Ave have already'' discussed. 

On the basis of AAdiat Ave have already' said in discussing the malig- 
nancy of these tumors, it AAmuld seem to us that conservative unilat- 
eral operations should be limited to unilateral groAvths in Avhich the 
capsule of the tumor is intact, and in Avhich there is no evidence of 
infiltration or metastasis. The procediu'e .suggested by Pi*ankR® of 
incising the other OAmiy to permit of more careful inspection for the 
presence of small tumors maj’’ be AvorthAvhile, though it cei'tainlj^ does 
not exclude the possibility of microscopic tumor elements. For example, 
Reiffersehied AAms able to demonstrate microscopic disgerminoma in 
the presumablj’ normal other OAmiy of a patient AA'ith a large unilat- 
eral disgerminoma. 
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(From ilie Department of Obstetrics and Gynecology, New York Eospital and 

Cornell Medical College) 

R ecent developments in roentgenologic methods have again made 
the pelvis a major point of interest in obstetrics. By these new 
methods, we are able to study an unlimited number of pelves in con- 
trast to earlier workers, who had only a limited collection of diy pelves 
as their material. The routine use of clinical pelvimetry and existing 
classifications of the pelvis, in spite of certain limitations, has resulted 
in marked improvement in obstetric practice. We feel, however, that 
roentgenologic studies will supplement present clinical methods and 
help overcome their deficiencies. 

The pelvis is composed of several bones whose ossification occurs 
at different ages. They are arranged to form an irregular canal, and 
this structure is so situated that it is subjected to great mechanical 
stresses and strains. In addition, tlu’oughout the period of develop- 
ment, its component elements are affected by sex and growth hoi’- 
mones, metabolic and nutritional influences, and evolutionary forces. 
The resulting multiplicity of form is not surprising, and we have to 
deal with a structure which is probably subject to greater individual 
variation than any other structure in the body with the exception of 
the face. Evidence has been accumulated which .sugge.sts the need 
for reconsideration of methods of examination and description. A 
new approach to an old subject is a great aid to perception, however, 
enthusiasm jnust be guarded, and facts must be pi'esented which prove 
manifest superiority before a change can be considered. This study 
presents the results of our experience with the stereoscojiic x-ray 
method of study and the classification of pelves as proposed by Cald- 
Avell and IMoloy. 

The precision slereoseopc used in this study diffei-s from the ordi- 
nary stereoscope in that it is designed to produce an image which is 
ail approximately exact reproduction in foi’m and size of the original 
object. It is most easily explained by a brief dcsei’iption of the method 
of taking the pictures and riewing them. The patient is placed in a 
horizontal position, a folded sheet is placed under the small of the back, 
tilting the pelvis forward and giving a better view of the superior strait. 
A right-angled wooden rod. llie liorizontal limb of wliich can-ies two 
lead markers who.se inner borders are 9 cm. apaH, is jmt in position. 
The horizontal limb extends across tlie patient's lower abdomen just 


•Head .'it :i nn’Ctinfr of tlic No'v Vorl: Ob.stftrlc.il Soclf.ty. May 11, 1P37. 
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Since these tumors arise from cells dating back to the undifferen- 
tiated phase of gonadal development, it is not surprising that an ex- 
actly similar tumor, the -well-known seminoma, occurs in the testis. 
Nor is it surprising that disgerminoma exhibits no endocrine activity, 
being made up of sexually indifferent cells. In this respect it differs 
from the feminizing granulosa cell carcinoma and the masculinizing 
arrhenoblastoma. Disgerminoma is often observed in sexually under- 
developed or pseudohermaphroditie individuals, but it has nothing to 
do with the production of these sex abnormalities, which persist even 
after removal of the tumor. 

"Wliile disgerminoma is undoubtedlj^ a malignant t 3 ^pe of tumor, there 
are marked variations in the degree of malignancj’' of individual tu- 
mors. The outlook is veiy favorable when the tumor is unilateral, 
with intact capsule, as shown in our own cases, since 9 of 10 such cases 
have remained well after operation. The results are much less favor- 
able when the capsule has been broken through, with extensive infil- 
tration of surrounding organs, and x)erhaps metastases. Even when 
there is considerable infiltration, with incomplete removal, some pa- 
tients have been apparently cured by postoperative radiation, which 
we believe is a valuable adjunct in such cases. The general principles 
of the treatment of ovarian disgerminoma haA^e been discussed in the 
paper, on the basis of what has been learned as to their varying 
malignancy. 

In conclusion, we wish to express our warm appreciation to the following’ gyne- 
cologists and pathologists who have referred to us material for study, and who have 
Kindly permitted us to Include their cases in this report; Drs. W. W. Cross, Fresno, 
Calif.: Karl M. Wilson, Rochester, N. Y. : Nathan P. Sears, Syracuse, N. Y. ; Hollis 
N. Allen, St. Louis, Mo. ; B. F. Bckles, Galax, Va. ; R. H. Jackson, Madison, AAns. ; 
L. J. Tragerman, Rafe Chaffin and Elizabeth Larsson, Los Angeles, Calif. ; and Otto 
Schwarz, St. Louis, Mo. 
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A special chart was employed for recording data in tlie study of 
each pelvis, in which ample provision is made for recording variations 
in form and degree of all comiionents. 

In onr first series we employed an ordinary stereoscope which pro- 
duces some distortion of the image and does not permit of measure- 
ment, but can he used for typing and studying cephaloiielvic rela- 
tionships at term. 

Sixty-seven cases -were studied (Table I), the patients being- selected because of 
relationships to dystocia, past or anticipated. 

The striking features brought out are the high percentage of mixed forms 
illustrating the multiplicity of variation encountered in individual pelves, and the 
wide margin of error in clinical classification. In every class there is an error 
of 50 per cent in typing wliich suggests that the criteria employed for the purpose 
are unreliable. 

In the second series the patients were selected as admitted to the ante-partum 
clinic, and we conducted our study without knowledge of the clinical findings. With 
the precision stereoscope we typed and measured the pelves and attempted a prognosis 
based on tj'pe, size, and Aveight of the fetus. The relationship existing between 
cephalic diameters and weight of the fetus, as described by Thoms, was employed, 
and is, we believe, accurate in the majority of cases but subject to some marked 
exceptions. 

Table I. Cojifarison of Clinical and Anatomical Classifications 


NORMAL 

32 

O.C.T.t 

21 

Clinical Types 

FUNNEL G.C. FUNNEL* FLAT 

4 2 7 

FLAT FUNNEL 

1 

GYNECOID 


Proposed Classification 

ANDROID ANTHROPOID 

FLAT 

29 


19 7 

12 


Beclassification of the 67 Pelves Showhuj ilie Variation From the Clinical Typinr; 



GYNECOID 

ANDROID 

ANTHROPOID 

FLAT 

Normal (32) 

17 

5 

4 

G 

G.C.T. (21) 

10 

0 

3 

2 

G.C. funnel (4) 

1 

2 

0 

1 

Funnel tj-pical (2) 

1 

1 

0 

0 

.Simple flat (7) 

0 

4 

0 

3 

Flat funnel (1) 

0 

1 

0 

0 

Pure forms (Proposed classification) 

3(; 



Mixed forms (Proposed classification) 

31 




♦G.C. Funnel, gener.ally contractea funnel. 
tG.C.T., generally contracted typical. 


The percentage of occurrence of tlic various forni.s is of interest, and .should re- 
flect the average occurrence in our material (Table II). 


Q’Ani.F. II. OceuKRE.vcE OF Pure and Mixed Forms With I’ercentaoes 
Total Number .Studied 200 



TOTAL 

PEP. CENT 

PURE 

PEP. CENT 

.MIXED 

PEP. CENT 

G\mc‘coid 

Android 

124 

G2.0 

70 


48 

24.0 


18.5 

7 

3.5 

30 

Ja.ll 

.\nthropoid . 
Flat 

23 

IG 

11.5 

S.O 

4 

4 

2.0 

2.0 

19 

12 

0,0 

0,0 

Total 

200 

100.0 

91 

45.5 

10.0 

54.5 
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above tbe syinpbysis in sueli a way that the image of the markers ap- 
pears on the x-ray film. The tube is centered on the midpoint of a 
line connecting the anterior superior spines. The tube film distance 
is 25 inches. One exposure is made, the tube then is shifted sagittally 
2% inches, and the second exposure is made. In addition to the 
stereo films a lateral view of the pelvis is secured as well as a view 
of the symphysis and anterior Avail of the pelvis. 

The stereo films are placed in the vieAving boxes, Avhieh are 50 
inches apart, and at right angles to the line of vision through the 
optical apparatus. This establishes the 25-inch tube film distance for 
each vicAving box. The images of the markers are plainly seen in a 
vertical plane in front of the pehue image. The optical apparatus is 
then set so that the distance betAveen the markers is 9 cm. We then 
have a reproduction of the conditions under Avhich the picture Avas 
made, Avith the observer’s eyes occupying the position formerly occu- 
pied by the x-ray tube. All images now seen should be approximately 
exact reproductions in form and size of the originals, and measure- 
ments can be made of any of these images. 

PROPOSED CLASSIFICATION OF CALDWELL AND MOLOY 

Fortunately this classification is based on only four parent types, 
all of Avhich are familiar to us, as they are described as definite types 
in practically all of the old classifications. 

The classification is based on the character of the superior strait. 
The posterior segment, or that portion AA’-hich lies behind the greatest 
transverse diameter, is regarded as the dominant characteristic, and 
determines the type to Avhich the pelvis belongs. The character of 
the anterior segment determines the accompanying tendency. In the 
pure types, the posterior and anterior segments correspond to the 
.same parent type, Avhereas the mixed forms are made up of the pos- 
sible combinations betAveen the posterior and anterior segments of 
the four parent types. 

The Gynecoid Type. — This is tlie normal female pelvis of other classifications. 
The superior strait is blunt heart sliaped. 

The Android Type. — These female pelves strongly resemble the male pelvis, 
partictilarly in the posterior segment, and they correspond to the male type of other 
classifications. The superior strait is triangular in form. 

The Anthropoid Type. — These pelves bear a resemblance to the pelves of the 
anthropoid apes and correspond to the transversely contracted pelves of some 
classifications. The superior strait is rouglily elliptical, with the long diameter 
anteroposterior. 

The Platypelloid Type. — These pelves correspond to the simple flat pelves of other 
classifications. The superior strait is roughly elliptical, with the long diameter 
transverse. 

The Asymmetrical Pelves. — Aside from the asymmetry, these pelves usually con- 
form to one of the major groups listed. 

All classes are subdivided on the basis of variations in size of the 
subpubie angle into those; (1) Avith a narrow outlet; (2) Avith a 
moderate outlet; (3) with a wide outlet; and (4) large and small. 
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Table V. Thirty-Four Patients With a Conjugata Vera op Under 10 c.m., 
Separated Under the Two Classifications 



NORMAL 

G.C.T. 

G.C. FUNNEL FUNNEL 

FLAT 

G.C.R. 

Gynecoid 

8 

0 

1 

0 

0 


Gynecoid with android 

1 

1 

0 

0 

0 


Gynecoid with anthropoid 

0 

0 

0 

0 

0 


Gynecoid with flat 

2 

0 

0 

0 

1 


Android 

1 

0 

0 

0 

1 


Android with gynecoid 

2 

0 

0 

0 

5 


Android with anthropoid 

0 

1 

0 

0 

0 


Android ivitli flat 

0 

0 

0 

0 

2 


Anthropoid 

0 

0 

0 

0 

0 


Anthropoid with gynecoid 

0 

0 

0 

0 

0 


Anthropoid with android 

0 

0 

0 

0 

0 


Flat 

0 

1 

0 

0 

1 


Flat with gynecoid 

4 

0 

0 

0 

1 


Flat with android 

0 

0 

0 

0 

0 



18 

3 

1 

0 

11 



PROLONGED LABORS 

In Table VI we have analyzed the patients who had a labor of twenty-four hours 
and more, together with the operative incidence. The relatively low percentage of 
pure gj’necoid pelves again stands out, and in these cases we could find nothing to 
account for prolonged labor. The operative incidence in the pure gynecoid group 
is also low. 

Table VI, Summary of 33 Ca-ses op Prolonged Labor in the 200 Cases 


Normal pelves clinically 78.8% 


Operative incidence 33% 

Gynecoid (pure) 

Gynecoid (mixed) 

Android (pure and mixed) 
Anthropoid (pure and mixed) 
Flat (pure and mixed) 


Gynecoid (normal by x-ray) 19.0% 

Gynecoid (mixed) 30.7% 

Android (pure and mixed) 18.7% 

Anthropoid (pure and mixed) 13.0% 

Flat (pure and mixed) 18.0% 


100 . 0 % 


11 . 0 %, 

33.3% 

33.3% 

11 . 2 % 

11 . 2 % 


100 . 0 % 


The android group is again prominent both in relative percentage occurrence and 
in operative incidence. The android or male pelvis was not recognized clinically 
in this group. 

The flat pelvis was not correctly diagnosed clinically in a .single instance. Tt.s 
occurrence in the group was the same as that of the android, and the operative 
incidence in this group was ju.«t one-third that of the android. The android again 
gets a first place award for trouble and for traveling incognito. 

In Table VII we have analyzed the casc.« which came to cesarean section. At- 
tention is directed to the incidence of android pelves in this group. The x-ray 
prognosis was based on a study of the pelvis alone, and we feel that thi.s practice, 
while of distinct value, should be replaced by studie.s of cephalopelvic relationships 
at term in all questionable cases. 
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The percentage of occurrence of the various forms approximates those re- 
ported by Caldwell, ^Moloj^, and D’Esopo in a similar series. 

We thought it significant that pure types exceeded the mixed forms in tlie 
gj-necoid group alone. 

Percentage of occurrence of various forms will vary in different series according 
to race, and probably will also be found to be influenced by social and economic 
status. 

Table III shows the percentage of occurrence of normal pelves according to 
clinical classification and the reclassification of these same pelves ; 8G.5 per cent were 
called normal, whereas only 36.5 per cent were pure gynecoids. 

Contracted pelves, according to clinical classification, constituted 27 or 13.5 per 
cent. The occurrence of various types and their classification are shown in Table 
IV. In this table Ave again see a gross error in typing, and it is also significant 
to find such a large percentage of android forms unrecognized. 


Table HI. Normal Pelves in Clinical Classification (173) 


THESE CLASSIFIED 

ACCORDING TO PROPOSED 

METHOD 


Gjmecoid 

73v 




Gynecoid with android 

isl 

Gjmecoid (pure) 

73 1 

113 

Gynecoid with anthropoid 

13 j 

^Gynecoid (mixed) 

40 f 

Gynecoid ivith flat 

oJ 


J 


Android 





Android with gynecoid 

16 1 

[ Android (pure) 

4 


Android ivith anthropoid 


^Android (mixed) 

20 

Android ivitli flat 

oJ 




Anthropoid 

Anthropoid with gynecoid 
Anthropoid with android 


[Anthropoid (pure) 
[Anthropoid (mixed) 

19 } 

23 

Flat 

Flat Avitli gynecoid 

Flat Avith android 

2 ' 

11 

0. 

1 Flat (pure) 

[Flat (mixed) 

A 

13 





Table IV. 

Contracted 

PELA'ES 






GVNECOID 

ANDROID 

anthropoid 

FLAT 

G.C.T. 

7 

5-1 


li 


O'] 


11 


Simple flat 

15 

0 

0 1 


8 


1 


3 


Funnel typical 

2 

2 

111 

0 

^11 

0 


0 i 


G.C. funnel 

2 

1 


1 


0 


0 


G.C.* rachitic 

1 

oJ 




oJ 


0-J 


Contracted 

27 










•G.C., generally- contracted. 


In Table V ive have arranged, according to both classifications, all pelves ivith 
a true conjugate under 10 cm. as measured by x-ray methods. Eighteen supposedly 
normal peh-es with a C.D. of 11.75 and over fell into this group. Actually only 
50 per cent of this number ivere found to be true normals according to accepted 
clinical criteria. 

Wlien we consider the large percentage ivliich the gj’iiecoid group constitutes in 
the total series, namely, 62 per cent, the occurrence of this type of small pelvis 
is quite low and in marked contrast to the android tjq>e lAdiich has the same inci- 
dence and constituted only 1S.5 per cent of the series, a ratio of 3 to 1. The 
anthropoid types were not found as would be expected because of the relatively 
long anteroposterior diameter. Tlic flat type clinically made up 32.4 per cent of the 
group, Avhercas actually they only constituted 20.5 per cent. Tlirce-fourths of 
them proved to be android. Only one pelvis ivas typed as male, and this proved 
to be a normal female, ivith a narrow outlet. 




944 


AMERICAN JOURNAL OP. OBSTETRICS AND GYNECOLOGY 


of 3,900 gm. It would seem that this is a logical explanation for the 
absence of pelvic dystocia in 85 per cent of all cases. 

Pehdc architecture and size become significant only when the fetal 
head approximates the size of the pelvis, or the diameters of the fetal 
head are larger than the pelvic diameters. An oversized head in a 
normal pelvis means trouble, and a variation in architectural form in 
such a situation exaggerates the difficulty. The varying forms, we 
believe, have a varying significance. 

OBSTETRIC SIGNIFICANCE OP THE PARENT TYPES 

The gynecoid type constitutes 62 per cent of the total and occurs 
most frequently in the pure form. The pure forms were associated 
with only one operative delivery. 

The android type, male tjqie of other cla.ssifieations, is easily the most 
dangerous tjqie encountered. Although it constituted only 18.5 per 
cent of the total material, it was found to be associated with 80 per 
cent of the cesarean section cases; 33% per cent of the remaining 
operative cases ; 18 per cent of the prolonged labors ; and 38 per cent 
of the small pelves. 

Male pelves are diagnosed clinicalty as male or funnel pelves and 
this diagnosis is usually based on the presence of a contracted outlet. 
In the eases having this type of pelvis which encountered serious diffi- 
culty, the pelvic type was not diagnosed in a single instance ; further- 
more, the inlet was the important factor in this situation. We do not 
feel that it is possible to diagnose accuratelj^ the presence of this type 
of pelvis by the clinical methods usually employed. 

The anthropoid type: Due to tlie relative transverse contractions of the inlet, 
engagement is frequently delayed until the fetal head is adjusted to the long antero- 
posterior diameter. With tlie head in the transverse diameter, disproportion on 
abdominal examination seems evident, whereas actually when adjustment occurs 
there is anqde room. Knowledge of the tran.sverse contraction is important in 
forestalling ill-advised attempts to rotate an anteroposterior position and in bringing 
an aftercoming head into the pelvis in the anteroposterior diameter. Because of the 
relative and actual increase in the anteroposterior diameter we seldom suspect a 
variation from normal in the clinical examination of these pelves. In this series they 
occurred 2.1 times and were all listed as normal. 

The plalypeUoid yroiip or flat yroup: This type represented 8 per cent of the 
total series. It corresponds to the simple flat pelvis of other classifications. In the 
group which had true conjugates under 10 cm. there were 7, a percentage of 20.5 of 
tlie group of small pelves (Table V). Fifteen flat pelves occur among the clinical 
group of contracted pelves, whereas we only placed three of tliese in this category. 
In nearly all cases they were confused with tlie small android pelvis. This is 
highly misleading because the progno.Mic outlook in the android pelvis is very bad, 
whereas that in the flat pelvis is very good, unless the contraction is of extreme 
degree, or other complicating factors exist. The flat pelvis gave rise to no serious 
difliculties which is significant in view of their relatively high incidence of occurrence 
in the group of small pelves. This stands out in marked contrast with the android 
group. 

CEPIIALOPELVIC RELATIONSHIP AT TERM AND I.N LABOR 

In a series of 40 pelves, tve studied the i-elatioiiships of the head 
and pelvis at term. We recorded measurements of the head and 
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Table VII. Cesareax Section 


CLINICAL 

CLASSI- 

FICATION 

C.D. 

PROGNOSIS 

X-RAY 

CLASSI- 

FICATION 

B 

PROGNOSIS 

OUTCOME AND 

PREVIOUS LABOR 

G.C.E. 

S 

Elective 

cesarean 

section 

! 

Android 

6.1 

Elective 

cesarean 

section 

Cesarean section 
3,160 gm. Para 

V. All cesarean 
sections 

Normal 

11.75 

1 

1 

Trial labor. 
Good chance 
for normal 
delivery 

Android 

with 

gjTiecoid 

10 

j 

i 

Trial labor. 
Probable 
section for 
large baby 

Cesarean section 
low. Flap after 
19 hours. 4,220 
gm. Former 
cesarean section 
for 3,520 gm. 
baby 

G.C.T. 

11.5 

Elective 

cesarean 

section 

1 

i 

Gynecoid 

with 

android 

9.4 

1 

Good for 3,600 
gm. Posterior 
position 

Elective cesarean 
section. 3,800 
gm. 1st labor 33 
hr. E.O.P. mid- 
forceps 3,600 
gm. baby 

Simple 

Flat 


Spontaneou.s 
outcome, tlienj 
cesarean sec- 
tion 

Android 

with 

gjmecoid 

9.3 

Good for 3,100 
gm. Section 
if over. 

O.P. position 

Latzko after 48 
hr. 3,550 gra. 
R.O.P. 

Normal 

12 

Lesion in cer- 
vix may 
cause 
dj’stocia 

^Vndroid 

wdth 

gjTiecoid 

9.5 

Good for 3,500 
gm. 

Cesarean section 
after 64 hr. 
Cervical 

dystocia. E.O.T. 
3,350 gm. 


Prognosis \vas actually SO por cent correct. In the la.st case flic indication for 
cesarean was cervical dystocia due to a definite lesion in the cervix’. In the presence 
of an android pelvis wo feel that such a diagnosi.s may be questioned. 


DIAGONAL CONJUGATE 

In the clinical classification of pelves, the length of the C.D. has been used as 
(he most important factor in determining the tj-pc. It has long been known that 
the G.V. does not bear a constant relationship to the C.D. but for clinical purposes 
we have come to subtract 2 to 214 cm. from the C.D. to estimate the C.V. The 
fallacy of this practice is borne out by Table VIII which shows that in 200 
pelves, 147 do not fall into the above group. 

Table VIII. Ob-seevatioxs ox the C.D. or Diagoxal Cox-jugate 


In 11 pelvc.-i the C.D. exceeded the C.V. by more than 214 c,m. 

In SO pelves the C.D. exceeded the C.V. by 1 to I'Vi cm. 

In 29 pelves the C.D. exceeded the C.V. by \\ to 'it cm. 

In S pelves the C.D. was equal to the C.V. 

In 10 pehes the C.D. was le.«s than the C.V. 


147 


THE AVERAGE MARGIN OF SAFCTV BETWEE.N HE-^D AND PEIAT.S 

The average veight of babies born in onr clinic is 3,360 gm. We 
find the average pelvis including all classes will acconnnodate a felns 
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Table X. Type op Pelves in 12 Patients Who Had Cesarean Sections 


Gynecoid 

2 

Gynecoid with android 

1 

Gynecoid with anthropoid 

2 

Android with gynecoid 

2 

Android with flat 

3 

Flat 

1 

Flat with gynecoid 

1 


We thought the work Table X of the 40 cases on wliich the above is based 
would be of interest.* 


SUMMARY AND DISCUSSION 

The routine use of classification of the pelvis and clinical pelvim- 
etry have played an important role in the improvement of the end 
results in modern obstetrics. It has, however, long been realized that 
they were both inadequate and subject to considerable inaccuracy. 

Previous classifications have not made provision for the very fre- 
quent occurrence of variations in the component elements of the pelvis 
resulting in the so-called mixed types. In the pelves which we 
studied and in much larger series, these mixed types constituted ap- 
proximately 50 per cent of the total. On the basis of 4 parent types, 
all of which are recognized in practically all classifications, the pos- 
sible combinations in form and size total up to 96. When such a mul- 
tiplicity actually exists it is manifestly impossible to describe individ- 
ual pelves accurately bj’" adherence to any reasonable number of types. 

In the clinical examination of the pelvis, we are definitely limited 
in our study of the canal and superior strait. The diagonal conjugate 
is an indirect measurement of the anteroposterior diameter and sub- 
ject to a very variable relationship to the true conjugate, and in addi- 
tion jdelds very little information about the conformation of the 
superior strait. The transverse diameter of the outlet is not an ac- 
curate criterion for classifying pelves as one may encounter any type 
of outlet associated with any one of 16 types of inlet. 

Bightj’^-five to 90 per cent of all labors present no problem of pelvic 
dystocia. In the remaining 10 to 15 per cent, varying degrees of difG- 
eulty are encountered. In 3 to 5 per cent of the latter abdominal 
delivery is necessary. 

The incidence of contracted pelves in a large series of cases is re- 
ported to be from 8 to 24 per cent, averaging 16 per cent. This figure 
eorre.sponds to the number of women encountering pelvic dj’^stocia; 
when the eases are analyzed, hoAvever, we find tliat tlie two groups do 
not correspond for there are manj’- in the dystocia group in which Ihc 
pelvis was thought to be normal, and many in tlie contracted pelvis 
group who have encountered no difficulty. In addition, the type of 
pelvis seemed to be an important factor and the type liad not been 
recognized clinically in an appreciable number. 

The employment of a method which permits of direct inspection of 
ihc pelvic caiml, a study of cephalopelvic relationships at term, and 

•For lack of rpaco UiIh tabic can only be includcil In the nutbor.';' reprintfl. 
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pelvis, and gave a prognosis on the outcome. This was done on 
patients near term or in labor in whom difficulty was expected or was 
being experienced. 

Table IX. Pelves Stupied at Term — C nvssrriCxVTiON 


NORMAL 

SIMPLE 

FLAT 

G.C.T. 

G.C.Pw 

FLAT 

BACHETIC 

FUNNEL 

TYPICAL 

TOTAL 

Gynecoid 

7 

3 

1 

0 

0 

0 

11 

Gynecoid with android 

0 

0 

0 

0 

0 

1 

1 

Gjmecoid with anthropoid 

3, 

1 

0 

0 

0 

0 

4 

Gynecoid with flat 

0 

1 

0 

1 

0 

0 

2 

Android 

0 

0 

0 

0 

0 

0 

0 

Android with gynecoid 

1 

1 

2 

0 

0 

0 

4 

Android with anthropoid 

0 

0 

0 

0 

0 

0 

0 

Android with flat 

1 

1 

0 

0 

1 

0 

3 

Anthropoid 

0 

0 

0 

0 

0 

0 

0 

Anthropoid with gynecoid 

1 

1 

0 

0 

0 

0 

2 

Anthropoid with android 

0 

0 

0 

0 

0 

0 

0 

Plat 

1 

3 

0 

1 

0 

0 

5 

Plat with gjmecoid 

• 0 

5 

0 

0 

0 

0 

5 

Plat with android 

2 

0 

0 

0 

0 

0 

2 

Total 

16 

16 

3 

2 

1 

1 

39 

1 Android with flat, unclassified 







Twelve cesarean sections were performed in a group of 40 cases, 1 for acute 
yellow atrophy, and 2 for previous cesarean section rsuth febrile puerperium. This 
leaves 9 sections done for cephalopelvic dystocia. Of these, 6 were predicted by x-ray 
studies. Of the 3 not predicted, one was a patient witlx a flat with gynecoid type 
of pelvis, true conjugate 8.75 cm. We estimated the bipaiietal diameter of the baby 
at 9 and the weight at 3,500 gm. Tliey were 9 and 3,550 gra., respectively, and in 
favor of the spontaneous outcome was the fact that the patient had delivered a 
3,550 gm. baby through the vagina. The second was in a patient with an android 
with gynecoid pelvis and a posterior parietal presentation. This was diagnosed 
by x-ray and a long labor with possible section was predicted. Vaginal delivery 
was thought doubtful. A low cesarean section was done after fifty-seven hours 
of labor. The third was in a patient with a gynecoid tyixe of pelvis whose C.V. 
was 10.5 cm. and C.D. 10.25 cm. By x-ray it was felt that she could deliver a 
3,600 gm. breech. The baby obtained at section was a breech, weighed 3,010 gm. 
and had a biparietal of 9.75 cm. This type of pelvis in which the C.V. approaches 
the C.D. will always be missed by tlie present clinical methods. We feel confident 
that two of these three patients could have been delivered vaginally. One trial labor 
and probable section predicted by x-ray was not done. The patient had a short, 
easy labor. 

In our estimate of biparietal diameters our average error was 0.15 cm., and 
except for one case of 1 cm. variation, our greatest error was 0.5 cm. Molding, 
naturally, alters the measurements of the head and prevents an accurate post-partum 
check of the x-ray estimates. Our average error in weight estimation was 168 
gm., and our greatest error 870 gm. 

In this group of 40 cases there were 17 prolonged labors, 2 of which had sections, 
and 10 additional sections, making 27 cases out of 40 who had sections or prolonged 
labor. Five dead babies, or 12 per cent fetal mortality was obtained. Cross 
classification of these 40 cases by clinical and x-ray methods is shown in Table IX. 

In Table X is shown the tjTxe of pelvis in the 12 patients who had cesarean 
sections. The 3 done for nonpelvic reasons were in a gimecoid, a gynecoid with 
android, and a gynecoid with anthropoid. 
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considerable expense and could jneld useful information in only a 
small percentage. As an adjunct in the management of labor we sug- 
gest the examination near tei'm of those patients in whom dystocia is 
anticipated, and examination during labor of those in whom dystocia 
develops Avhich has not been anticipated. 

The routine emplojonent of the Eoentgen raj'^ in the examination of 
pregnant women is a question for the future. It is employed in at 
least one clinic in this country, and we feel that to insure accuracy in 
classification, it will have to be considered. In other fields we have 
witnessed an increasing use of this means of examination. Anj’^ doc- 
tor treating fractures today would not dare to omit the use of the 
Roentgen ray. The same is essentiall}’' time in the fields of pulmonaiy 
tuberculosis, gastroenterologj’' and neurosurgery. 

This study has been limited to an investigation of the Caldwell and 
Moloy classification of pelves and the stereoroentgenographic method 
of study. Several new methods of investigation have appeared in the 
last few years and as a result, ncAv classifications have been proposed. 
Comparison of all methods is very much in order, and it is felt that 
modification and combination in investigation and description will 
eventually result in the adoption of the most valuable procedures. 

Clinical pelvimetry and the classification of pelves by existing 
methods constitutes one of the foundation stones in obstetrics. Our 
observations raise serious questions regarding the accurac}'^ and ade- 
quacy of the ordinarj- mensuration method. However, changes can- 
not be considered unless other workers corroborate our findings after 
studying large series of pelvic roentgenograms. Li the event of con- 
firmation, could we afford to neglect the use of an agency that offers 
improvement in our basic structure? 

CONCLUSIONS 

1. We believe the Caldwell and Moloy classification of the female 
pelvis based on a stereoroentgenographic studj^ should prove to be more 
accurate than any clinical classification now in use. 

2. The .stereoscopic method of study is essential for accurate classi- 
fication of the pelvis, and provides at the same time an additional 
and reliable means of measurement. 

3. Cephalopelvic relationships at term and during labor may be 
accurately observed and a prognosis given independent of measure- 
ments. 

4. Pelvic architecture, per se, as a factor in dystocia deserves more 
consideration than it has received. 
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wliicli gives a higli degree of accuracy in measurement, would seem 
to offer a valuable adjunct to our present methods. The classification 
offered is one which provides for an accurate description of individ- 
ual pelves, and is based upon onlj'' four parent types all of which are 
familiar because of their inclusion in previous classifications. 

The clinical typing of pelves is subject to considerable error which 
raises a question about the evaluation of the pelvis as a factor in 
dystocia based on clinical studies. 

The diagonal conjugate has a very variable relationship to the true 
conjugate, and is open to question as a guide in typing and as a basis 
of judgment in prognosticating outcome in an appreciable number of 
eases. 

The shortened transverse diameter of the outlet is practically the 
sole criterion for recognition of the male type pelvis. This diagnostic 
sign maj'' be present in any of the pelvic types and hence of little 
value as a criterion. The stud}”" of the sacroseiatic notch by palpation 
may give a hint to the observer, but our experienee to date with this 
procedure has not been encouraging, and we feel that it is a modei’- 
ately painful procedure in the average primigravida. 

In the cases we studied, the male type of pelvis was not recognized, 
clinically, except where there happened to be an accompanying con- 
tracted outlet, and in the eases which developed dystocia, the trouble 
occurred at the inlet. 

The transversety contracted pelvis was not diagnosed clinically in 
a single instance. 

In the group of flat pelves, cesarean sections were done which we 
feel from the results of our examination, had an excellent chance to 
deliver per vaginam. 

These fundamental defects are eorrected bj^ the emploj’-ment of the 
stereoroentgenographic method of pelvimetry. The prognostic ac- 
curacy which we obtained in the longer series when the prediction 
was based on pelvic type alone, and in the shorter series where we 
predicted type of delivery as well as cephalic measurement and 
weight of the fetus, compares very favorably with clinical prognosis. 
With the attainment of some background of experience, and the em- 
ployment of this method along with a full clinical knowledge of each 
patient, much g-uesswork should be eliminated. 

In addition, we are offered an unprecedented opportunity to study 
the mechanism of engagement, the mechanism of labor, and to find 
out the actual role of the pelvis as a factor in dystocia. 

The classification of pelves proposed by Caldwell and Moloy is 
simple and comprehensive, and offers a possible solution of an ac- 
curate descriptive terminology for the extremely variable forms pre- 
sented by nature. 

Many obstetricians have asked the question, do you propose to 
have an x-ray of every patient? It is conceded by all that there are 
ouly 15 per cent of all cases in which any question regarding the 
pelvis will arise, and probably only one-half of these will encounter 
serious difficulty. Manifestly an x-ray of every patient would entail 
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protein diet were able to hold the normal cholesterol and urea nitrogen 
ratio, and they were notably free from edema (Table II). 


Table II 

Mrs. L.L. Aged 35, Para III. Eight Months Pregnancy. ModerxVteiw Edematous 
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5.09 

3.13 

490 

39.3 

50.0 

5.14 

3.60 

480 
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47.6 

7.81 

3.40 

530 

35.3 
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2.85 

510 

36.6 

44.7 
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REMARKS 


20.7 High protein diet. 5 gni. KGl 

23.1 High protein diet. 5 gm. KCl 

23.4 High protein diet. 5 gni. KCl 

21.9 Normal delivery. No edema. 


Table II shows blood findings of patient late in pregnancy with generalized edema. 

The low urea and increased cholesterol return to essentiallj' normal figures when 
given a high protein — low sodium — ^liigh potassium — acid ash diet with potassium 
chloride as a salt substitute.^ Beginning on the fourth day, the edema rapidly dis- 
ai)peared. Note the falling carbon-dioxide combining power indicating necessity for 
careful supervision. 

It is interesting to recall that similar blood pictures were produced in 
dogs by diets adequate in calories, minerals, and vitamins but deficient 
in protein. It is also important that if the protein restriction was great 
and continued over a period of time, the cholesterol began to fall and 
the animals died of marked fatty infiltration and degeneration of the 
liver.® Dieclonann’s excellent work"* has brought out the grave prognosis 
associated Avith a decreasing cholesterol in the toxemias of pregnancy. 

Thus, one large group of pregnant women were thouglit to be on in- 
adequate protein diets. When they were fed liberally of protein rieii 
foods, an improvement of strength, loss of the pasty appearance and 
decrease of the edema Avere noted. Convalescence seemed to be mate- 
rially shortened by the improved nutritional state. 

Unfortunately all pregnant A\mmen Avho may shoAV protein deficit as 
evidenced by a Ioav urea and a high cholesterol reading in the blood are 
not able to eat meats Avithout producing symptoms. It has long been 
knoAvn by obstetricians that so-called toxemias of pregnancy might be 
averted or benefited by rigid protein restriction. 

A study of all types of eases entering the clinic and the associated 
hospitals shoAA'cd additional blood patteims Avhich are thought to be of 
significance in relation to the need for protein restriction. A small per- 
centage of the total cases shoAA'ed, late in gestation, a normal or slightly 
elevated blood urea nitrogen, a mild elcAmtion of the cholesterol and a 
normal carbon-dioxide combining poAA'cr, but the uric acid, and phos- 
phoi’ous content of the blood aa’CI’c increased. These patients often 
.shoAved slight eleA-ations of the blood pressure and some urine .specimens 
might contain albumin. Dizzincs.s, spots before the eyes, and headaches 
were occasionally mentioned. Generally speaking, no trouble Avas ex- 




BLOOD CHEMISTRY OBSERVATIONS IN PROTEIN DEFICIENT 
AND TOXIC PRECNANCIES^' 


M. Herbert Baricer, M.D,, Chicago, III. 

(From the flcimrtment of Experimental Medicine, Northwestern University Medical 
School and the Bettie Soper Clements Memorial Service of Passavant Memorial 

Hospital) 

D uring an iuve.stigation of cliolcsterol metabolism of pregnancy^ I 
noted various patterns of nitrogen, mineral, and acid base equilib- 
rium of the blood. The chief findings in about one-half of the preg- 
nant women showed a low blood urea nitrogen and a high cliolesterol, 
but the uric acid, pho.sphates, sulfates, chlorides, carbon dioxide com- 
bining power, and other blood chemical determinations were normal or 
irrelevant. A series of women were studied from the early months of 
pregnancy and in general, during the second trimester of pregnancy, the 
blood urea nitrogen began to fall and this was followed by a rise of the 
cholesterol. A dietary review showed that these shifts were in fairly 
close relation to the total protein intake. Specific questioning brought 
out the lack of meat, eggs, milk, and cheese in tlie diet. Many women 
lived ahnost entirelj’’ on bread, vegetables, fruit, coffeecake, and coffee. 
The lay fear of eating meat during pregnancy, fear of getting fat or 
developing too largo a babj^ wore common reasons given for omission of 
protein rich foods. Such protein-poor diets were found in about 50 per 
cent of both clinic and private patients. Tlie dietary review proved to 
be a good index of tlie degree of low blood urea nitrogen and the hyper- 
cholesterolemia which would be found (Table I). 


Table I 


PATIENT 

UB 

■UBEA 

URIC 

PO, 

CL. 

COj 

CHOL. 

S.B. 

36.0 

9.3 

2.35 

2.63 

488 

51.6 

260 

B.H. 

36.0 

9.7 

2.96 

2.90 

480 

50.2 

290 

M.B. 

39.0 

7.8 

2.75 

2.00 

476 

50.7 

310 

S.R. 

32.8 

7.0 

2.80 

2.92 

520 

57.0 

388 

L.M. 

39.0 

S.S 

2.55 

2.00 

480 

56.0 

370 


As pregnancy advanced this group of patients generaUj’- grew a little 
more pasty and sallow, and they were troubled with increasing puffiness 
of the face and edema of the extremities. A definite hj^dremic plethora 
was indicated by the reduced red count, hematocrit and total serum pro- 
tein. The blood pressure was generally normal or low and the urine was 
free from albumin until late when an occasional patient might well show 
both albumin and easts of moderate degree. When these patients were 
given a liberal or high protein diet of meat, eggs, milk, and cheese, the 
blo'od urea nitrogen was raised toward normal and the blood cholesterol 
was held to its level or graduallj’- decreased. Patients that took a liberal 

‘Read at a meeting' o£ the Chicago Gynecological Society, May 12, 1937. 
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chemistry findings, and these observations suggest the need for such 
laboratory assistance as described as an index to better evaluation and 
dietary therapy of those who need protein in contrast to those whom 
proteins may well destroy. The few “toxic” eases that have been given 
a rigidly low phosphorous-alkaline ash diet with calcium carbonate and 
potassium citrate sufficient to combat the acidosis, have done sufficiently 
well to warrant further study. 

Although these observations have been recorded by many workers in 
the past,®’ ® etc., it is hoped that otliers may he interested in checking 
some of the interpretations which have been made in this paper, which 
are: 

1. A large group of pregnant Avomen are benefited by a very liberal 
protein diet. 

2. A few second and third trimester Avomen are endangered even by 
small amounts of protein. 

3. Simple, AA’ell-estahlished blood chemistry tests may differentiate 
these groups and serve as a guide to better dietary and therapeutic con- 
trol. 
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DISCUSSION 

DR. W. J. DIECKMANN. — We have described the marked and sudden altera- 
tions in blood and plasma volume which occur simultaneously with changes in the 
clinical .symptoms and signs. These changes in blood volume, as depicted by altera- 
tions in the concentration of hemoglobin, serum protein, and cell volume, arc of 
diagnostic and prognostic value. 

The internist, in his study of vascular-renal disease, lias some advantage over the 
obstetrician in that the disease is of long duration. However, pregnancy toxemias 
are quite often ideal cases of research, beeau.«c one can study the normal and abnor- 
mal in the same patient over a relatively short period of time. Dr. Barker lias re- 
mained conservative in his conclu.sions. I deplore, however, the assertions of one 
internist that pyelitis is an important factor in toxemia and the statement of an- 
other that a high protein diet will prevent eclampsia. 

Dr. Barker states that protein is toxic to certain groups of iiregnant patients. 
Obstetricians have learned this by bitter experience and have been using this knowl- 
edge for several decades. I do not hesitate to give protein to a large number of 
toxemic, patients but I do not give it to all. Our standard preeclamptic diet con- 
tains 60 gm. of protein. AVe have attempted to give certain toxemic patients 100 to 
1.50 gm. protein per day but so far, none of the 25 patients would take all of the 
jirotein. Furthermore, our results with forced protein feeding have not been so good 
as with our usual treatment. 

Our chemical dat.'i are essentially similar to Dr. Barker’s. AVe have not been able 
to increase the blood urea by protein feeding and have been attempting to determine 
for the past .«even yi-ars why the blood urea is lowered in pregnancy. 

1 believe that within the* next few years after siiflii'ient chemical and clinical dat.'i 
have accumulated, someone will group it properly and the mystery of eclampsia and 
allied conditions will be explained. 
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perienced and tlio greater part of this group went to normal deliveries 
Avitliout a s5unptom (Table III). 


Table III 


patient 

HB 

UREA 

URIC 

PO, 

CL. 

CO 2 

Y.K. 

48.0 

16.2 

3.90 

3.16 

470 


G.N. 

32.0 

15.5 

3.1S 

4.80 

488 


T.B. 

47.0 

10.2 

3.48 

4.42 

504 

49,6 

P.S. 

42.0 

17.7 

4.55 

4.25 

472 


O.J. 

32.0 

13.3 

4.50 

4.56 

508 



Finally, an occasional patient showed a similar picture of normal or 
sligiitly elevated blood urea nitrogen and a slightly increased to de- 
creased cholesterol, but the uric acid and phosphorus were greatly 
elevated in the blood and a sharp acidosis was indicated by the low 
carbon-dioxide combining power. This group (12 patients) aU had 
eclampsia. All but two showed albumin in the urine. Two had typical 
commlsions without premonitoiy s.ymptoms or elevations of the blood 
pressure. Two liad detached retinae, loss of memory, etc., for many 
weeks. Blood findings on five of these patients are shoivn in Table IV. 


Table IV 


PATIENT 

HB 

UREA 

URIC 

PO, 

CL. 

COj 

L.K. 

30.0 

16,1 

8.90 

4.45 

492 

39.2 

G.N. 

33.0 

15.0 

6.10 

4.42 

508 

41.0 

B.L. 

36.0 

24.0 

6.25 

4.83 

524 

43.8 

R.C. 

43.0 

20.0 

5.25 

4.55 

526 

3S.S 

E..B. 

27.0 

22,8 

12.00 

5.70 

532 

13.6 


The fifth patient showed a uric acid of 12.0, a phosphate of 5.70, and 
a carbon dioxide of 13.6. Needless to say that this unfortunate patient 
died. 

DISCUSSION 

These findings fall roughly into three groups. The greater number 
(Glroup I) show a low urea nitrogen and a high blood cholesterol with 
a normal uric acid and blood phosphate. These patients seem to do much 
better on a diet sufficiently rich in protein to maintain a urea cholesterol 
ratio below 20 to 1. (Urea over 12 and cholesterol below 240.) Another 
(Group II) who mai’" likewise appear pasty and edematous may, even 
with a normal blood pressure, seem unable to clear the waste products of 
protein metabolism. Certainly they store up phosphoi’us, the uric acid 
increases and an acidosis develops. If this is allowed to progress, the 
eclamptic sjmdrorae may follow (Group IV). (The greatest source of 
phosphorus and other acid forming foods is the proteins, ivhole wheat 
bread, oatmeal, eggs, etc., and our limited experience indicates that they 
should be rigidly restricted just as advocated by obstetricians for many 
years.) The possibility of some low renal reserve as Stander^ has em- 
phasized or some other fault in protein metabolism or mineral clearance 
seems to enter into the problem of this eclamptic group. Certainly the 
patients ivho may look the same externally may have very different blood 


MASCULINIZING ELEMENTS IN THE OVARY'^ 

Ralph A. Reis, M.D., and Otto Saphir, ]\I.D., Chicago, III. 

(From the Departments of Gynecology and Pathology of the Michael Feese Bospital) 

T rue maseuliuiziDg tumors of tlie ovary are rare. A study of the 
comparatively few reports in the literature shows a diversity of 
opinion both as to the structure and the origin of these tumors. 

There are tliree types of tumors wliicli are linked with the sjTidrome of masculin- 
ization. The first of these, the so-called arrhenoblastoma or andreioblastomai has 
received much attention. This tumor is said to arise from misplaced testicular struc- 
tures located within or close to tlie ovary. In the latter, the invasion of the ovary 
is secondary. Whether such a tissue growth may be considered a true neoplasm or 
merely the result of a primary malformation resulting in the individual being classi- 
fied as an intersex or hermaphrodite, depends upon a study of the entire body. 

The second type of ovarian tumor which may give rise to masculinization is the 
disgerminoma. This tumor is said to arise from early gonad cells before such cells 
have been differentiated into either ovarian or testicular structures. There are, how- 
ever, a number of disgerminomas rcporteds without any symptoms of masculiniza- 
tion. 

Tlie third type of oi’arian tumor in this masculinizing group arises from misplaced 
suprarenal cortical cells according to most authors.^ Neumann has used the term, 
‘ ' interrenalism, ” for the symptoms which follow the development of such masculiniz- 
ing tumors. Interrenalism, according to Neumann, implies (a) disturbances of sex 
functions such as oligomenorrhea, hypomenorrhea, infertility or sterility, loss of 
libido and hypertrophy of the clitoris, (b) changes in the secondary sex charac- 
teristics such as hj’pertrichosis and the development of the deep virile voice, and 
(c) adiposity and virile musculature; cachexia may develop as a terminal change. 

The genesis of this tumor is not clear. Most authors^ believe that it arises from 
misplaced suprarenal cortical rests within the ovary and therefore term this tumor 
hypernephrotic tumor, hypernephroma or Grawitz tumor, similar to those which are 
found in the kidneys. This view is .supported by the fact that suprarenal cells are 
occasionally found in the ovary. Furthermore, it is known that a primary tumor of 
the suprarenal cortex occurring in female children will produce virilism and pubertas 
precox. 

There are, however, investigators' who believe that these tumors arise from lutein 
cells of the ovary and therefore designate them as luteomas. It is a fact that these 
tumor cells do re.semble lutein cells, and according to Masson,® a fine reticulum net- 
work similar to that seen in the corpus lulcum is recognizable within this type of tu- 
mor. Such a reticulum cannot be found in the tumors which arise from the supra- 
renal cortex. Furthermore, .Schiller® states that lutcinization of granulosa cell tumors 
may lead to masculinization. HochlofT* called his tumor a hypernephroma of the 
ovary, but Kermauner-* believed that this tumor might etjuall}- well have been called 
a lutein cell blastoma. 

This .short survey sliows tlie confusion which exists in regard to this 
type of ovarian tumor. On theoretical grounds, both tumors, the 
hypei’iiephroma and the lutein cell blastoma, may give rise to the 
.symptoms of masculinization. Anatomically', however, it is not po.s- 
sible to difl'erentiate between lutein cell blastoma and, hypernephroma. 

at a mectinc of tJio CJ)Ic,<i;io Gync-colojrfc.'il Society, May 21. 12.37. 
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DB. E. L. COENELL. — I can corroborate everything Dr. Barker has said rela- 
tive to the use of protein diet. He did not mention that the blood pressure increases 
with the decrease of urea and increase of cholesterol in the avei-age patient. Tlie 
edema, blood pressure, and blood chemistry practically are parallel. If the sodium 
radical, whether in food, baking soda, or table salt, is decreased at the same time 
the protein is increased, the edema will decrease very rapidly. I have seen private 
patients lose as much as 6 to S pounds in a week on ambulatory treatment. 

From a clinical standpoint, I doubt if you can apply the line of treatment to 
every patient who shows signs of toxemia. I am not entirely satisfied that the in- 
crease in protein and decrease in the sodium radical will handle all patients. It will 
control the majority of mild toxic patients we see in the average practice. 

DR'. FRED H. FALLS. — One must be verj- careful about feeding the preeclamptic 
patient protein. I think there is no question but that the toxin which is circulating 
in the blood of a woman with eclampsia conies from the protein molecule. It is a 
protein split product. It is the same protein toxin you find in anaphylactic shock. 
It is the same protein poisoning you find in the venom of the rattlesnake. 

There are three sources of this toxin in the pregnant woman. One of the impor- 
tant sources is the food she takes in; the second is the breaking down of the body 
protein; and the third and most important is the alteration of function and metab- 
olism of the placenta following circulatory disturbances. Those factors give rise to 
clinical eclampsia. If j'ou have a slowly develoiiing eclampsia it may be due to an 
indiscretion in diet, but in the fulminating type it is not due to the over eating of 
protein or to over exercise but is due to abnormal protein split products from the 
baby and placenta. 

The sooner we get those facts in mind and apply them clinically, the more lives 
will be saved. We have had at the Research Hospital in the last ten years about 750 
patients whom we classify as toxemias. We have lost only three, None of them 
had convulsions. 

DB. BARKER (in closing). — Dr. Falls brings out the important point that in 
following these jjeople, the more critically we have studied them the more we are 
impressed by the variability of toxemia of pregnancy. Our part in this program 
has been merely the attempt to bring out certain simple diagnostic points that might 
be used to ditferentiate some of those patients who are edematous who might be 
benefited by a high protein diet as contrasted to those who look the same, but are 
greatly endangered by taking any protein. If we can do that much, such an ap- 
proach is exceedingly worth while. I think that a good, critical study of these peo- 
ple will bring out a lot more information which is obviously only beginning. 


Hartman, C. G.: Facts and Fallacies of the Safe Period, J. Contraception 2: 51, 

1937. 

The writer summarizes the present status of scientific facts on the fertile period 
in women by asking the question: “Would you risk a patient’s life by recommend- 
ing her reliance upon the Ogino-Knaus schedule?’’ This is the crucial test. 
Empliatically not! For first, there exist effective contraceptive methods, almost 
100 per cent effective in intelligent hands; second, there is still an element of 
doubt as to tlie variations in the time of ovulation in different women and fluctuations 
in the same woman, particularly since it is well known that the menstrual cycles 
may change in response to emotional upsets. Studies in the next few years will 
possibly reveal how safe the safe period is. 


J. P. Greenhili,. 
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The ovary was enlarged and almost completely replaced by a cyst measuring 
5.6 by 7.2 cm. The C3’st was tilled with clear j-ellow fluid. The inner surface of the 
cj'^st was in general smooth and glistening. At one pole a disk-like structure measur- 
ing 2.9 cm. in greatest diameter extended into the cj'st. The external surface of this 
nodule was smooth and glistening and on section revealed a golden j'ellow cut surface. 
A small amount of apparently’' normal ovarian tissue was recognizable at the opposite 
end of the cyst. 



Pig. 2. — Case 2. Islet of suprarenal celts in the ovarj’. Heinatoxylin-eosin preparation, 

X200. 



Fig. 3. — Case 2. High magnification of Fig. 2. Hematoxylin-eosin preparation, X300. 

'J’his tuinorlikc nodule of flic ovary was found on histologic examination to be a 
largo corpus luteum. In one corner, however, there were accumulation.s of very 
lightly stained cells. Thc.«o were definitely smaller than the cells making up Ihc 
corpus luteum and had eccentrically .situated vesicular nuclei. Home of these cells 
.«howcd an empty cytoplasm, while in others the cytoplasm was light pink. These 
cells showed no jiarticular arrangement. Home were arranged in groups and rows 
which were separated from each other by .small connective tissue fibers not contain- 
ing any nuclear elements. There were no variations in the size, shape or staining 
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On tlie other hand it might weil he possible that both types of tumor 
ma}" exist or develop in the ovaiy, i.e., a h3’-pernephroid tumor and a 
lutein cell tumor, both of which can and do give rise to interrenalism. 

The following three reports are linked with this question of supra- 
renal-ovarian relation, either in the form of true tumor formation or 
of simple misplaced suprarenal tissue within the ovaiy. For reasons 
beyond our control endocrine studies could not be made. 

Case 1. — The first instance involves an ovary of a stillborn infant which was born 
at the thirty-second week of gestation. The gross appearance of the ovaiy was 
normal. Histologic examination showed a well circumscribed and apparently nodular 
area within the ovarian cortex but close to the surface of the ovary. This area con- 
sisted of an accumulation of large cells with foamy or clear cytoplasm and ec- 
centrically situated vesicular nuclei. These cells showed no definite arrangement 
except occasionally when they seem to be in small rows separated one from the other 
by blood capillaries. Sections stained with sudan III showed the presence of fat 
within the cytoplasm of these cells. 



1. — Case 1. Suprarenal tissue in the ovary. The upper part of tiie picture 
reveals Infantile ovarian tissue, while the lower part shows the larse cells with color- 
less cytoplasm. Hematoxylin-eosln preparation, X90. 

This nodule corresponds to those described by Eeichelts and by Neumann^ as mis- 
placed suprarenal cortical tissue within the ovary. The unusual feature in this in- 
stance is the fact that the suprarenal rest was found in the cortex of the ovary rather 
than in the region of the ovarian hilus, which is the usual location. 

Case 2. — Mrs. M. B., aged 32 years, married, complained of sterility. Her pre- 
vious history was as follows: She had had a spontaneous miscarriage at eight weeks 
in 1927. In 1928, she carried a pregnancy to term and was delivered by cesarean 
section for failure of engagement after twenty-eight hours of labor. In 1929 she 
suffered from an acute hyperthyroidism which responded to rest and medical treat- 
ment. In 1931, a second full-term pregnancy was terminated by an elective cesarean 
section in spite of the fact that the fetus was known to be an anencephalic monster. 
Prom 1931 to 1934, the patient suffered from hj'pothyroidism and menorrhagia which 
could be kept under control by the administration of comparatively large doses of 
thyroid extract. During this time and until the time of the ovariectomy in 1935, 
the patient was relatively sterile. In 1934, an appendectomy was performed for acute 
suppurative appendicitis. Six months later, routine pelvic examination showed no 
abnormalities. Pour months later, April, 1935, the patient was again examined and 
this time an ovarian tumor, 6 or 7 cm. in diameter was felt. This was removed by 
■ laparotomy. 
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amenorrhea, and the change in pitch in the voice of the patient occurred at the 
same time. Eemoval of the growing tumor resulted in the re-establishment of nor- 
mal menstrual habits plus a return of the voice to its normal pitch. This would 
seem more in favor of interrenalism resulting from the growth of suprarenal cortical 
tissue in the ovary. 



Fig. 4. — Case 3. Ovarian tumor. Note the large cells with white (colorless, lipoid 
containing) cytoplasm. Hematoxylin-eosin preparation, XIS. 



Fig. 5. — Ca.'e 3. High magnification of Fig. 4. Hcmatoxylln-oosin preparation, 

Tlic.se three iiislaiices are quite similar in some respects. The ovaries 
in all three reveal accumulations of cells which morphologically re- 
semble both lutein cells and suprarenal cortical cells. In the first two 
instances these cells were found in groups not actually representing 
a tumor growth; in the la.st case a definite tumor was found. None 
of the morphologic slaining methods apjilied could sei-ve as a definite 
difTerential diagnostic feature, and, thei-efore, on moiTihologic ground.s 
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qualities nor were there an}’ mitotic figures encountered. A sudan III stain re- 
vealed the presence of fat within the cytoplasm of these cells. 

This accumulation of cells in the ovary Avhich were found in the projection de- 
scribed above is difficult to explain. Though they differ morphologically from the 
corpus luteum cells, it is possible that these cells are lutein cells; but it seems more 
probable that they represent a suprarenal cortical rest in the ovary. The absence of 
any evidence of hemorrhage and blood pigment granules together with the absence 
of any form of reticulum speak for the suprarenal rest origin of this lesion. The 
sections of the ovary seem similar to those described by Saphir and Parker.’o 

After the histologic sections were examined, the patient was studied for evidence 
of interrenalism. It was found that she has a deep masculine t}’pe of voice which has 
been present since puberty. This type of voice may be correlated with the ovarian 
findings even though the voice has not changed in pitch since the tumor was removed 
(two years). However, it is of interest that she promptly achieved a pregnancy 
following the ovariectomy, and was delivered of a full-terra, normal infant by 
cesarean section. Inspection of the pelvic viscera at this time revealed no ab- 
normalities. 

Cask o. — (Courtesy of Dr. Wm. H. Eubovits, Attending G}’necologist, Michael 
Eeeso Hospital.) iliss P. Z., single, white, complained of amenorrhea of several 
months’ duration and of a gradual deepening of her voice. Menses began at eleven 
years, were of the twenty-one-day type and always normal, with a five-day flow. 
During the menses three to four pads were used daily until two years ago. At that 
time there was daily spotting for four months, which required two pads daily. For 
the next six months, menses occurred every two weeks and lasted six days. During 
this period her voice, which had been of the high soprano type, gradually deepened 
to a very low contralto. She also experienced periods of extreme “nervousness” 
and attacks of palpitation during this time. Following tins, the menses stopped 
completely, there being no vaginal bleeding for the seven months preceding operation. 
During all this time, her weight remained stationary. 

Examination at the beginning of the period of amenorrhea revealed normal gen- 
italia. Three months later the uterus seemed smaller than normal and definitely 
smaller than before. The left ovary was the size of a walnut and seemed to be solid 
in consistency. Ee-examination five weeks later showed that this ovary had grown 
markedly and was about G cm. in gi'catest diameter. 

A laparotomy was performed, and the enlarged left ovary was removed. Tlie 
uterus and right ovary appeared normal but small. Menses were re-established six- 
months later and have been of the twenty-six- to twenty-eight-day t}’pe, of four- or 
five-day duration and of normal quantity up to the present time. Her voice has re- 
turned to a high soprano pitch as it had been during the-time preceding her menstrual 
irregularity. She has since married but has not become pregnant.. 

The ovary was ellipitical, measuring 5.5 by 4.0 by 3.5. cm. and weighing 40 gm. 
It was of soft consistency. The external surface was white and fibrous with soft 
nodular projections. On section almost the whole ovary, was replaced by a soft 
reddish-yellow tumor. At one pole there was a rather well circumscribed yellow- 
red area which had a dark red center. Yellow dots were diffusely scattered over the 
surfaces. There were several red and pink fleshy areas. 

Microscopic examination of tlie tumor revealed a new formation of cells showing 
a liglitly stained cytoplasm and eccentrically situated and distinctly vesicular nuclei. 
In some portions, the cellular outlines -were clear but in others, they could not be 
made out. The nuclei varied in size and shape. In many areas the cells resembled 
those seen in the corpus luteum, while in other areas they resembled suprarenal 
cortical cells. Mitotic figures were seen very occasionally. There were many areas 
of necrosis, marked degenerative changes and hemorrhages. The tumor was richly 
vascularized. In many fields the tumor cells surrounded the blood vessels, giving 
rise to peculiar perithelioma-like structures. Sections stained with Sudan III re- 
vealed much fat uithin the cytoplasm of the tumor cells. 

Here again, as in Case 2, it is possible that these cells are corpus luteum cells. 
In this case, however, it is more probable that they represent suprarenal cortical 
rests which liad become neoplastic in character. The development of the tumor, the 
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I have in mind two cases in illustration: (1) A girl of 14, who had a few irregu- 
lar menstrual periods, showed a hairy growth on the face, and on the body, and scant 
breast development. There was no hip development and she had a deep voice. She 
was verj'' athletic and played with boys almost entirely. Eectal examination was not 
satisfactory. A pelvic pneumoperitoneum showed both ovaries to be cystic. A year 
later I performed a wedge-resection of both ovaries. I could not differentiate grossly 
or microscopically between this tissue and that of the common polycystic ovaries. In 
the two years following this operation the girl has developed feminine characteristics. 
Her breasts have enlarged, the menstrual periods have 'become regular, and the hips 
and knees have become rounded. The hairy areas over the sternum have not grown, 
the face hair is distinctly finer, a feminine tj’pe of escutcheon has appeared and 
the voice is more feminine. 

(2) The second case was that of a woman of 43 years, married for sixteen years, 
who came to me having had periods of amenorrhea lasting for two months to about 
a year. She had a masculine build and a profuse coarse black beard which required 
daily shaving. The hair on her breasts and abdomen was of the masculine type, 
and she had a thick, firm panniculus and tough skin. She had never conceived before 
during her sixteen years of marital life, but the last amenorrhea was that of a preg- 
nancy. At eight months she was delivered of a four and a half pound baby. 
She is lactating, which is quite surprising in this t 3 q)e of woman, her breasts having 
developed only late during pregnanc 3 \ I shall be very much interested in following 
her to see if there is a masculinizing tumor of the ovaiy. 

DR. FRED H. FALLS. — There is one possibility of differentiating these tumors 
which may work out. We have recentlj' taken blood from the human ovarian vein 
coming from an ovarj^ with an active corpus luteum and were able to demonstrate its 
progestin action on the human uterus. Dr. Reis might have taken up blood from the 
ovarian vein on the side of the tumor, as it might have shown progestin. These are 
very rare tumors and anjdhing that will help in tlie differential diagnosis is impor- 
tant. 


FAMILIAL INTERSBXUALITY^ 

A Report of Three Unusual Cases 

Daniel R. Mishell, M.D., Newark, N. J. 

T he subject of iniersexuality, sex intergrades, and pscudoJierniapli- 
roditism has long been a source of interest and investigation for the 
oiologist. The essential nature of .sex itself is involved in the question. 
The lower orders of animals and plants have furnislied most of the 
basic knowledge of a phenomenon which for years has been the subject 
of contributions from medical writers who have described these devia- 
tions from the normal, as they occur in the human species. 

No attempt is here made to present a comprehensive review of the 
contributions to the medical literature or of tlie fundamental work from 
the fields of experimental zoology and genetics. Eeference is made, how- 
ever, to the following rejiortcd cases in the literature since in various 
details they bear some rescmlilance to the cases about to be described. 

'Krad before tlie Association for the StiiOy of Internal Secretions, Atlantic City, 
June S, IPS". 
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it is not possible to differentiate beyond doubt between lutein cells 
and suprarenal cortical cells. The same, naturally, inaj'^ be true of 
other similar case reports in the literature of both hypernephroma of 
the ovary and the lutein cell blastema. At the present time it is well 
known that suprarenal cortical tumors (carcinomas) in young girls 
produce symptoms of virilism, pubertas precox, etc., whereas lutein 
cell tumors do not necessarily lead to interrenalism. In view of the 
clinical histoiy of two of these ease.s, it seems likely to link the '‘in- 
terrenalism’' with an excess of suprarenal cortical structures and, 
therefore, it would seem reasonable to designate these abnormal cell 
structures in the ovarj'- as suprarenal cortical in origin. 

SUMMARY 

Three instances of apparent foreign cell structures in the ovary are 
reported. In the first, tlie ovary of a still-born infant revealed mis- 
placed suprarenal cortical structures situated below the surface, oj)- 
posite the hilus. In the second instance, such a structure was found 
in the wall of a cyst in an adult ovaiy. In the third, a tumor of the 
ovaiy, consisting of similar structures, was found definitely linked 
with the sj^mptoms of interrenalism. The question of differential 
diagnosis between lutein cell tumor and hj’-pernephroma of the ovary 
is discussed, and it is suggested that whereas on morphologic grounds 
a differential diagnosis is next to impossible, interrenalism is more 
likely to point toward the suprarenal cortical origin of the tumor cells. 
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DISCUSSION 

DR. OTTO SAPHIR. — Whereas histologic differentiation is extremely difficult, it 
may eventually be possible, by an examination of hormones, to differentiate between 
these two tumors. With the lutein cell tumors we may expect the corpus luteum 
hormone in the urine, but up to the present it is very difficult to detect traces of 
such a hormone. In instances of misplaced suprarenal cortical structures in the ovary, 
we might expect to find an increased amount of estrin in the urine. The history also 
IS very important because where masculinization is very pronounced, it is more likely 
that the tumor arises from suprarenal cortical structures rather than from lutein 
cells. 

DR. IRVING STEIN. — I have seen many patients who show marked masculinizing 
effects and in only a few are we able to demonstrate any lesion to account for it. We 
may be unable to determine existent lesions in the adrenals or ovary or possibly a 
microscopic area in some other endocrine gland. There are women who show distinct 
virilism shortly after puberty, others late in life. 
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Another sister, aged 30, showed a marked ahnoiinality of fat distribution, in- 
dicating a pituitary disturl^ance, and for tlie past two years she iias noticed a 
hypomenorrhea accompanied by vasomotor disturbances. 

Examination of another sister, aged 37, revealed the presence of a iibromyoma. 

The remaining two sisters were apparently normal. 

Case 1. — M. D., aged 35 years, single, presented herself in December, 1935, com- 
plaining of a swelling in each groin. The past history was unimportant except for 
tlie fact that she had never menstruated. Since the age of 7, the patient noticed a 



Figr. 1. — Estrogenic curve before operation (Case 1). Rat units in twenty-four-hour 

volume of urine. 



FifT. 2. — Estrogenic curve, postoperativcly (C.asc 1). Rat units in twcnty-four-boiu 

volume of urine. 

small lump in each groin about the size of a marble. These lumps gradually 
increased in size, more rapidly during the past five years. Three years ago she 
experienced pain in (he groins especially upon exertion. There were no head- 
aches, vertigo, or fatigability. She developed as a normal girl, was decidedly 
feminine in her traits and characteristics, and although attracted to men has 
never married. 

Examination . — The patient was superlativcdy feminine in appi;arancc and reac- 
tion. She had abundant ccjjlialic hair, a clear complexion, free from hirsutism, and 
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In 1922, M. A. Goldbergeri reported a case of pseudoliermapliroditism in a 
ffgirl” of 14 years in -wliom a familial factor was suggested by two paternal 
aunts who had never menstruated and had exliibited no mammaiy development. 
Montgomerys in 1928 reported a case of androgj'ncpseudohermapliroditism in a 
girl of 12 years, who had the general external appearance of a female and at 
operation was found to have testicles but no ovaries, tubes, or uterus. In 1930, Piyor 
and Brookss reported two cases of intersexuality. Other cases were reported by 
J. P. Hagerty-i in 1931; by P. C. Tungs in 1932, who described a case of i)seudo- 
lierniaphroditism in a patient with the habitus of a male and a history of ejacula- 
tion of semen, but in whom a rudimentarj’- uterus was found with gonads suggesting 
that they were ovaries; and by Hugh YoungB wlio, in 1933, described 14 cases 
exhibiting practically ever}’ type of pseudohermaphroditism. In 1935, Emil Novak" 
reported a case and gave a general epitome of the mechanism underlying these 
anomalous deviations from normal dimorphism, 

A comparison of the actual facts and ease histories reported by tlie 
aiitliors referred to discloses a somewhat indefinite nomenclature. Lack 
of precision in terminology is perhaps unavoidable at the present time; 
a situation well described by Professor Witschi® wlio says : 

Originally the terms hermaphroditism, intersexuality, and sex intergrades have 
been used to designate deviations in typically gonochoristic forms especially in man. 
It is futile to attempt to use these terms discriminatingly for different types of 
mixtures of sex characteristics both because each in the past has had such different 
connotations and because the combinations of sex characters appear so varied in 
morphologic and functional respects, in ontogenetic history and origin that every 
classification is annihilated by numbers of interclasses. 

In the following report a detailed description of facts will be pre- 
sented. Kecently tliree sisters complaining of primary amenorrhea were 
carefully studied, and the findings encountered were so unusual from 
the standpoint of endocrinology and heredity that a description of these 
eases was deemed worthy of publication. The famil}’- history is im- 
portant and is given in detail. 

Tliere were twelve children, nine of whom are living, bjctween the ages of 23 
and 37 years, eight females and one male, three having died in infancy. The 
mother is 62 years of age, in good health except for diabetes which was first no- 
ticed at the age of 49. The father died at the age of 67 following a prostatectomy. 
The mother’s menstruation began at the age of 12, was regular at monthly inter- 
vals, and the menopause occurred at the age of 45. Tlie mother lias two half- 
sisters; one is 60 years of age and has ^t-ever- menstruated. A physician examined 
her many years ago and told her that her uterus was absent. Tlie other half-sister 
IS normal, married, and the mother of six children. 

Eoutine examination of the five sisters, other than the three to bo reported in 
detail, disclosed several endocrine defects. Of the five, only one, aged 28, had 
married and she g:ivc evidence of sterility. Her external genitalia, vagina, and 
uterus were distinctly infantile in type. There was little pubic hair. The labia 
niajora were small and underdeveloped, the vagina shallow, and the uteims measured 
only 2 inches by sound. Estrogenic studies of the urine showed a comparatively 
low hormone excretion. 
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palpated but no iiterus, tubes, or ovaries were felt. The testis with the epididymis 
and part of the vas deferens was removed and the hernia repaired. A left inguinal 
incision was made; a similar condition was encountered and the same procedure 
followed. 

Photographs were taken at the time of operation. Further examination while 
the patient was still anesthetized disclosed the presence of a vagina about tlu-ee 
inches long, which ended in a blind pouch. 

Subsequent to the operation the patient had enjoyed good health and has re- 
sumed her regular occupation. She had no symptoms of menopause until January, 
1937 when she noticed the onset of occasional hot flashes. 

An abstract of the report of the pathologic examination made by Dr. Edward 
Fendrick follows: 

‘ ' Gross . — The specimen consists of two oval bodies, the convex portions of 
which are covered with a shiny dense tunic except on one lateral margin where 
there appears to be an excess of tissue. On cutting both organs longitudinally the 
surface is seen to be reddish brown in color and extremely soft in consistency. 
Radiating fibrous tissue septa are seen to demark the origin from above dowTiward. 
Close to the hilum of the organs the fibrous tissue septa become more prominent 
and appear characteristically like the mediastinum of the testicle. 

“ Microscoinc . — Sections from the testes give an appearance quite in accord 
with the normal histologic structure of the organ. The tunica albuginea is dense 
and well formed. Many of the secretory tubules show widening of the fibrous base- 
ment membrane with an appearance suggestive of hyaline changes. Tlie micro- 
scopic appearance of the tissue removed from the poles of the epididymis shows a 
convoluted efferent duct lined with stratified columnar cells, the surfaces of which 
show’ numerous cilia. No spermatozoa can be found with these ducts.” 

In March, 193G, quantitative estrogenic studies were made upon four different 
specimens of urine and an appreciable amount of hormone was found as shown 
in Fig. 2. A prolan determination was made on May 28, 1936, which show’cd 400 
M.U. per liter, a typical castrate amount. A photograph taken of the patient 
three months after the operation is shown in Fig. 3. 

Subsequent examinations of the urine for estrogenic substance were made at 
various intervals from May, 1936, to March, 1937. Practically no hormone was 
found, the last report being 5 R.U. in twenty-four hours. 

Case 2. — P. D., a sister of M. D., aged 23 years. History disclosed th.'it she 
had never menstruated. She had had no serious illness or operation. For the 
past three years she had been suffering from severe lieadaches, especially in the 
posterior occipital region. She complained of a dull aching pain in the right 
lower quadrant for the past year. A swelling, present in each groin since child- 
hood, had increased in size during the past two years. These masses were prominent 
after the patient had been on her feet all day, and disappeared when she assumed 
a recumbent position. 

Examination . — Height 69 inches, upper and lower measurements, 33 and 36 inchc.s, 
respectively. Her general appearance was distinctly feminine, TJicre was abundant 
growth of cephalic hair, complexion clear, and skin soft textured. Tlicre was no 
facial hirsutism and no axillary hair was j)resent. Tlio fingers were long and taper- 
ing. The teeth were normal in size, spacing, and position. There was no thyroid 
enlargement. Abdominal examination disclosed the pro.sence of a right inguinal 
hernia the size of a small orange. AVilhin the hernial sac could be felt a firm oval 
mass the size of a large olive, sumioimfcd l)y a hard convoluted structure,^ tender 
to deep pressure. On the left side no hernia could be felt, but a similar ovoiti nia.ss, 
slightlv larger than the riglit, was situated in the groin just beneath the skin. 
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a higk-pitchecl, well-modulated feminine voice. The teeth were normal in size, 
shape, and spacing. The breasts were well developed but the nipples flat. Skeletal 
structure and growth was normal: height, 67 inches; weight 125 pounds; upper 
and lower measurements 32 and 35 inches, respectively; span 69 inches. The hands 
and fingers were normal in size. No axillary hair was present. Abdominal ex- 
amination disclosed the presence of bilateral inguinal lierniae, the right the size 
of a small orange, the left the size of a hen’s egg. Palpation of each hernial sac 
revealed a freely movable, olive-shaped body, tender to deep pressure, on the 
superior pole of which was encountered a rather hard convoluted mass. The ex- 



Pier. 3. — Photograph of patient three months after operation (Case 1). 

ternal genitalia appeared normal. The pubic hair was sparse but feminine in dis- 
tribution. The clitoris was small. The labia majora and minora were well outlined. 

Laboratory examination showed a negative blood Wassermann and a basal 
metabolism of —14. Quantitative estrogenic studies of the urine at four weekly 
mtervals showed a definite amount of estrone as represented by the diagram 
(J’lg. 1). 

Operation. — Feb. 21, 1936. A right inguinal incision was made exposing the sac. 
Upon opening the sac an organ resembling a male gonad was found. This was 
attached to the sac at the lower pole by fibrous tissue resembling a gubernaculum 
testis and’ surmounted by a cordlike structure, a lialf centimeter thick, which looked 
like epididymis. The peritoneal opening was enlarged and the cord was observed 
to pass retroperitoneally downward and forward. The pelvic cavity was thoroughly 
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the phase of the spermatogenes. No spermatozoa or remnants of spermatozoa arc 
found any^vhere in testicle, epididymis or in any of the cystic formations. Adc- 



Fig. 5. — Fliotomicrograph (Case 2) of section showing spermatic tubules and inter- 
stitial tissue. 



Kig. fi. — I’liotornicrogr.'ijili fC.aso 2) of section taken through epididymis sliowing 

duct-s .surrounded by fibrous tissue. 


noma-like struetiircs of different sizes, as often found in rettiiried testicles, tire 
present; one of them mensiires :i by 2 by 1..'! inni. Tliere are many j)artly calcific, 
partly noncalcific concretions tiroum! some of which the epithelial cells are arranged 
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LaVoratory Findings . — Quantitative studies of tlie urine at four weekly inter- 
vals showed the presence of estrogenic substance as shown by the diagram (Fig. 4). 
No prolan was found in a specimen examined in May, 1936. A test for male 
hormone was made in June, 1936, at the Biological Laboratory of the Newark Beth 
Israel Hospital and showed the presence of 4 capon units per liter. 

X-ray studies of the sella turcica and pelvis were made in June, 1936, showing 
a normal sized sella turcica and a typical female pelvis. 

Operation . — June 29, 1936. A Pfannenstiel type of incision was made and the 
abdomen opened. A thorough exploration failed to reveal the presence of a uterus, 
tubes, or ovaries. An appendectomy was performed. After the peritoneum and 
fascia Avere dosed the gimins were explored. Organs similar in every respect to 
those found in Case 1 Avere found, and a bilateral orchidectomy was performed. 
The postoperative course was uneventful and the patient Avas discharged in good 
health on the twelfth day. An interesting feature Avas the disappearance of head- 
aches following the operation. Specimens removed in this case were examined by 
Dr. Alfred Plant, Pathologist to the Noav York Beth Israel Hospital, who submitted 
the folloAving report: 



Fie:. 4. — Bstrog-enic curve, preoperatively (Case 2). Hat units in tAventy-four-liour 

A'olume of urine. 

“Gross Specimen. — Tavo testicles Avith coverings, epididj'mis, and spei-matic cord. 
The left measures 4 by 2.5 by 1.2 cm. The spermatic cord can be palpated for 
about 7 cm. The right testicle measures 4 by 2 by 1 cm.; the cordlike structure 
IS about 6 cm. long. Prom outside both testicles, which are normal in size, shoAV 
nothing unusual. There are adhesions and fcAv small hydatid-like formations. 

"The cut surfaces, after a fcAV hours fixation, appear broAvnish throughout AA’ith 
a fCAV small gray strands irregularly radiating from the region of the rete. Near 
the middle of the cut surface of the right testicle tAA'o small soft, yelloAA'ish gray 
structures, about the size of a small rice grain, protrude. No attempt is made to 
pull out tubules from the cut surface. According to this picture, avc do not deal 
with any gross abnormality of testicle, epididjunis, and proximal portion of cord. 

"Since no trace of female gonad had been found at operation, we wanted to 
make sure that even tlie slightest admixture of another structure to the testicular 
tissue would not be overlooked. The testicles, therefore, were examined in serial 
sections. After this examination it seems almost impossible that any structure 
should haA'e escaped attention. 

“Microscopic Examhmtion. — The slides give the cliaracteristic picture of re- 
tained testicle (Pigs. 5 and 6). The tubular epithelium is not developed beyond 
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others a fine cytoplasmatic network extends from the nucleus to the jjeriphery of 
the cell. (Probably much of this Amriety is due to irregular shrinking.) Some 
of the cells deserve the name of spermatogonial giant cells. Cells between 20 
and 30 micra are frequent, some reach 44 micra. Occasionally smaller cells with 
indefinite brown pigment-like granules are seen. The Sertoli cells appear pressed 
against each other, their nuclei arc long and situated in the axis of the cell. There 
are some cells Avith tAVO nuclei (probably not Sertoli cells). On the whole, the 
epithelium, like any other single factor in this testicle, shows nothing essentially 
different from the corresponding structures in other retained testicles. 

“Any, even trifling, seeming irregularity in the histologic picture Avas studied 
carefully in the attempts at finding something unusual in the testicle. As mentioned 
before, nothing has been found that Avould set apart this testicle from any other 
retained testicle. 

“In summing up, we see the characteristic picture of retained testicle: fibrosis, 
lack of spermatopoiesis, adenoma-like formation, calcific bodie.s, lack of pigment 
in the epididjunis. In spite of all efforts, no unusual histologic feature can be 
detected.” 

Estrogenic studies of the urine made subsequent to the operation shoAA'ed an 
appreciable amount of hormone up to August, 193C, AA-hen 37 11. U. in twenty-four 
hours Avere found. Later determinations revealed practically no estrogenic hormone 
but did shoAv the presence of gonadotropic substance. These latter determinations 
Avere made in the laboratory of Dr. B. Kurzrok at the Medical Center, Columbia 
University, New York City. 

Case 3. — A, D., sister of M. D., aged 32 years. History disclosed the fact that 
she had neA'cr menstruated. Hair had turned prematurely gray at the age of nine 
years. There Avere no headaches, A’ertigo, or palpitation. She Avas not easily 
fatigued or nervous. General health good. Weight at the time of e.xamination was 
139 pounds, height G7 inches, upper and loAver measurements Avere 33 and 34 inches, 
respectively. General appearance Avas distinctly feminine. She aa'us intelligent, 
cooperative, and emotionally stable. Well-modulated feminine voice; cephalic hair 
abundant, soft in texture and gray in color. Skin soft, no hirsutism. Teeth close 
together and nornml in size and shape. Hands and fingers normal. No tremor or 
goiter. Breasts moderate in size and shape, nipples normal. Pubic hair, feminine 
in distribution. Palpation of the abdomen reA’ealed a mass present in each groin, 
the size of a pigeon’s egg. The masses AA-ere sessile, freely movable and slightly 
tender to deep pressure. There was a hard, irregular mass surmounting the upper 
l)ole, suggestiA'e of an epididymis. Rectal examination failed to reveal the presence 
of a uterus. The basal metabolic rate Avas -12. Quantitative estrogenic studies 
of four AA’oekly specimens of urine shoAved a curve similar to those of the tA\'o 
previous cases. No further study A\-as made in this case. 

Tlie cases here presented are unusual for at least two reasons. First, 
there is a well-established familial history iiiAmlvitig three sisters and 
a maternal aunt. In the case of tAvo of the sisters, the data relating to 
the gonads haA-e been A'crified liy operation and histologie e.xamination, 
and by hormonal assay. Second, these cases present not the ratlier com- 
monly found combination of mixed .secondary sexual characteristies and 
])rimary sex tissue found in tlie irsual psoudohcrmai)lirodite, but a con- 
dition in Avhich there is a typical male gonad, and .so far as could be 
ascertained, male gonad alone, a.ssociated Avith avcII -developed seeondai-y 
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in radiating fasMon. There is moderate ‘fibrosis testis.’ This means that the 
walls of the tubules' are hyalinized. There is, however, no increase of fibrous tissue 
between the tubules. 

“The interstitial cells are much more numerous than in the normal testicle. 
This increase of interstitial tissue is real bejmnd any doubt. This must be empha- 
sized because some authors are inclined to doubt the actual increase of interstitial 
cells and attribute the apparent increase to the atrophy of the testicle. In our case 
the pictures are convincing ■without any special investigation. Bather large masses 
of interstitial cells are also found in the epididymis and in the spermatic cord, 
at points where in control testicles only occasional very small groups of such cells 
are seen. The topographic relation of interstitial cells to nerves is very striking. 
There are, in the testicle, very large heaps of interstitial cells ^Yith much variety 
in cellular character, size of cells, staining characteristics, content in the larger 
heaps. The conclusion seems permissible from the serial sections that many of 
the larger heaps of interstitial cells are undergoing fibrous change. No search for 
crystals is made. Small round homogeneous droplets surrounded by interstitial cells 
probably represent a product of the cells. 

“The largest more diffuse masses of interstitial cells are located near the poles 
of the testicle. The interstitial cells are gvowing ai-ound the tubules and seem to 
choke them. There are some giant interstitial cells (60 by 30 micra, nucleus 10 
micra diameter, nucleolus 4 micra diameter; in another cell the nucleus measures 
24 by 16 micra). In places almost all the connective tissue cells seem to be under- 
going the change to interstitial cells. The t\vo small nodules seen -with the naked 
eye obviously correspond to large heaps of interstitial cells. There are no marked 
blood vessel alterations. 

“Solid epithelial nodules and glandlike formations are present in the outer 
lining of the albuginea. Since the textbooks do not mention such formations in the 
normal testicle, the possibility has to be considered that we might be dealing here 
with something characteristic of the testicle in an otherwise female body. This 
supposition has something plausible about it because the peritoneal epithelium in the 
female x)elvis has a great tendency toward the formation of such structures, notably 
on the tube and the broad ligament. Examination of a number of testicles, how- 
ever, revealed that such formations may be found in otherwise normal testicles from 
male individuals, even in the parietal layer of the tunica vaginalis. Furthermore, 
in our case many epithelial and glandular structures are seen at different points 
in the albuginea. On studying the series it becomes clear that they are continuous 
with the rete. This also applies to narrow glandular ducts wdiich in the single 
section seem to be far away from the rete. 

“Attempts are made to differentiate several layers in the albuginea because 
at different ages these layers behave differently. No characteristic arrangement 
of the layers in the albuginea can be seen. As controls, slides from many different 
testicles are stained with the von Gieson mixture and with Weigert’s elastic tissue 
stain. There is nothing remarkable about the rete testis. 

“The epididymis also conforms to the picture generally encountered in the re- 
tained organ, so far as its epithelium is devoid of pigment. No cystoid changes 
are seen. The musculature in the epididymis at some points appears rather thick. 

“The Epithelium in the Tuhules of the Testicle . — ^Needless to repeat, no sperma- 
tozoa are seen in any of the sections, neither in the epididymis nor in the testis 
proper. The epithelial cells nowhere are developed beyond the spermatogonial phase. 
The cells vary considerably in size and structure and the same applies to the Sertoli 
cells which are numerous. Large cells -with vesicular protoplasm and with empty 
spaces between the nucleus and the outline of the cell are conspicuous. In some 
the nucleus is surrounded by a tliin layer of intensely staining protoplasm, in 
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Several months after operation tlie hormone disappeared from the urine 
and gonadotropic substance was found to be present. We may assume, 
therefore, that the testes produced the female sex liormone in tiiese 
eases and following operation the pituitary gland, uninhibited by the 
gonads, produced that amount of gonadotropic substance usually found 
in castrates and in menopausal slates. 

I wish to express my appreciation to Drs. Raphael ICiirzrok, Alfred S. Plant, and 
Edward Pendrick for their helpful suggestions and aid in the study of these cases. 
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DETERMINATION OP THE ESTROGENIC SUBSTANCE IN 
BLOOD SERTOI BY MEANS OF AN ESTIMATION OF 
THE ANTIPROTEOLYTIC POWER OP THE SERUM 

Evan Shute, B.A,, M.B., P.R.C.S.C., London, Ontario 

(From the Department of Oisteirics and Gynecology, University of Western Ontario) 

I T IS an old observation that during pregnancy the female host 
develops properties antagonistic to the proteolytic or digestive ac- 
tivities of the parasitic fetus. Both Adami^ and Blair-BelF recognized 
the significance of the interaction between the invasive fetal cells and 
the protective powers of the maternal organism. Blair-Bell was inter- 
ested in this problem on account of its bearing on the invasive ability 
of malignant cells, and the body’s defense reaction to them. Grafen- 
berg^ in 1909 pointed out that the decidua contained factors which 
were able to neutralize the iiroteolytic power of jmung placental villi. 
Abdcrhalden^ some years earlier had initiated the studies ivliich were 
finally reported in 1932 in his publication, “Defen.sive Ferments of 
the Animal Organism.” He described a test for pregnancy baserl 
upon the presence in the blood of the mother of ferments capable of 
digesting placental peptides. These agents could be demon.strated about 
eight days after impregnation, persisted throughout the whole preg- 
nancy, and disappeared within fourteen to twenty-one days after the 
expulsion of the placenta. These “defensive ferments” were to be 
found even in the blood of the mare, in whom the villi are excluded 
from the matei-nal blood stream. 

The author, .sn.specting that spontaneous abortion in man might bo 
due to an incj’eased maternal re.si.stance to villous encroachment on 
the uterine musele, which in liirn would lead 1o an insecure founda- 
tion for the whole fetal structure, investigated the blood sci’a of a 
series of aborting women for antiproteolylic powers. On exposure to 
tiypsin under standard conditions, they displayed antiproteoLdic prop- 
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sex characteristics of the female,, while the hormonal assays revealed a 
large amount of estrogenic substance. 

The familial element in these cases would seem to suggest a defect 
in development arising in an abnormal variation of the influence of the 
genic factors determining sex and the environmental, extranuelear 
factors controlling sex development. If this is true these cases are re- 
markable in the extent to which the developmental controlling factors 
have overridden and completely suppressed the zygotic or genic sex 
determining factors. 

The evidence today seems entirely adequate to support the generally 
accepted view that sex, at least in mammals, is genetically determined 
and depends upon the chromosomal pattern established at fertilization : 
the XX chromosomal type determining the female and the XY the 
male. In most eases the original sex-detennining genic factors sub- 
sequently control the development and differentiation of the organism 
along the lines laid down in the genetic pattern. In such eases the 
primary sex tissue of one or the other sex (testis or ovary) as determined 
by the chromosomal type, elaborates the characteristic hormone whose 
subsequent action serves to differentiate the Mullerian or Wolffian ducts, 
and hence develops a typical male or female individual, since in all 
individuals, regardless of genetically or zygotically determined sex, the 
embryonic anlage is bisexual, i.e., there develop two pairs of gonaducts : 
the Wolffian duets and the Mullerian ducts, the one potentially male 
and the other female. In other orders as well as mammals there is 
convincing evidence that even where sex is genetically determined, the 
sex differentiation of the opposite sex may take place. This seems to be 
a possible explanation of the cases here reported. 

The final determination of whether the development and differentia- 
tion of one or the other sex potentialities as represented in the bisexual 
anJage shall proceed along the lines as genetically determined, or that 
of the opposite sex, seems to resolve itself into a question of the pre- 
dominance of the two factors, the zygotic and hereditary, on the one 
hand, and the environmental or ontogenetic, on the other. 

It is believed that the cases here reported present a unique instance 
of this dual developmental control in the human species. 

CONCLUSION 

A report has been given of three sisters, two of whom were operated 
upon and found to have male gonads with complete absence of ovaries, 
tubes, and uterus. The third sister presented these facts by clinical 
examination. AH three showed the prasence of e.strogen in the urine 
before operation. The question arises as to the origin of the female sex 
hormone which was found in the urine and which was necessary to 
stimulate the development of the feminine secondary sex characteristics. 
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3. Add 0.5 c.c. of blood serum to 3.5 c.c. of buffer solution in each of two Wasscr- 
mann tubes (100 x 11 mm.). Plug one with cotton wool and incubate it for thirty 
minutes at 55 ± 5° C. 

4. Cool the heated tube and add to both it and its unheated mate 1.0 c.c. of a com- 
mercial trypsin solution in glycerin and water. This solution is made from a stock 
solution prepared by dissolving 1 gm. of tr 3 rpsin (Digestive Ferments Co. of Detroit, 
U. S. A.) in 75 c.c. of glycerin and 25 c.c. of distilled water. This stock solution can 
be used for six months or more, as it will retain its potency in the refrigerator for 
that length of time. Just before the test is to be made, 0.2 c.c. of this stock solution 
is added to 100 c.c. of distilled water, making a 1/500 of 1 per cent solution of 
trj'psm. It is this solution that is added to the serum-buffer mixtures after it has 
been brought to the same temperature as those mixtures. 

5. Cork both tubes and incubate at 42° C. Sample each tube at intervals of ten 
minutes by withdrawing 0.5 c.c. 

6. Add each such sample to 5 c.c. of distilled water containing five drops of 
phenolphthalein solution (50 mg. of phenolphthalein powder dissolved in 100 c.c. of 
a 50 per cent solution of ethyl alcohol). 

7. Titrate the samples against fresh 11/70 sodium hydroxide solution in a micro- 
burette. 

8. The standard for these titrations is 10 c.c. of phosphate buffer (Kolthoff) at 
a pH of 9, containing 10 drops of the phenolphthalein solution just mentioned. 

The end point is read without difficulty. If a lower pH than 9 is used for the 
end point the accuracj’’ is decreased, but a slightly higher pH than 9 does not affect it. 

No preliminary titration of the tubes before incubation is necessary. Readings 
are taken immediately upon sampling, until four or more such samplings have been 
titrated. 

Those laboratories which have used tliis test have frequently had difficulty in setting 
up a normal control serum. Workers were astonished to find that the sera of many 
people presumed to be normal contained an excess of estrogenic substance. There 
are two ways in which such a difficulty may be obviated. Sera may be pooled and 
kept standing in the refrigerator for two iveeks, by which time the estrogenic anti- 
proteolytic factor can no longer be detected by tliis test. Or, if the sera be kept at 
70° C., the estrogenic material disappears much more quickly. 

The alternative method of securing a “normal" serum is to use serum only from 
indmduals saturated with a potent wheat germ oil. This scarcely answers the strict 
definition of a control serum, of course. 

We have found it convenient to test three sera simultaneously, the one a control 
and the other two unknowns, under exactly parallel conditions. These arc set up as 
follows : 


TUBE 1 A (CONTROL) 

3.5 c.c. buffer solution 
0.5 c.c. normal serum 

1.0 c.c. tr\-psin solution 


TUBE 2 A 

3.5 c.c. buffer solution 

0.5 c.c. Serum 2 

1.0 c.c. trypsin solution 


TUBE 3 A 

3.5 c.c. buffer solution 

0.5 c.c. Serum 3 

1.0 c.c. trypsin solution 


TUBE 1 B (CONTROL) 


3.5 C.C. buffer solu- 
tion 

0.5 c.c. normal 
serum 
1.0 c.c. trj-psin 

solution 


I 

/ 


heated 


TUBE 2 B 
3.5 c.c, buffer solu- ■ 
tion 

0.5 c.c. Serum 2 

1,0 c.c. trypsin 

.solution 


!- heated 


TUBE 3 B 
3.5 c.c. buffer solu- ' 
tion 

0.5 c.c. Serum 3 

1.0 c.c. trypsin 

solution 


I Jicafcd 


CAUTIONS 

1. The temperature given in this technique must be adhered to. An aufoitiaticaliy 
controlled oven i.« perhaps the best method of maintaining the temperature of the 
tube.®, and provides easy access to them for sampling. It has proved superior to the 
water bath. 
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erties not possessed by the blood sera of most women during preg- 
nancy.^ This was found to be due to the presence in these blood sera 
of an excess of estrogenic substance,®’ Avhicli in turn was dependent 
upon deficiency of vitamin E® in the body. The writer has postulated 
that estrogenic substance and vitamin E exist in the blood serum in 
equilibrium — and this seems to be true for nonpreguant human beings 
and some species of animals as well. No patient receiving an adequate 
or “saturating” dose of a potent preparation of vitamin E displayed 
in her serum the antiproteolytic properties associated with the pres- 
ence in that serum of an excess of estrogenic substance. On the other 
hand, it was found that anj’- normally digestible serum could be ren- 
dered antiiiroteolytie by the addition of estrin in vitro or by the 
administration of estrogenic substances to the patient before the blood 
sample was withdrawn. As has been said, the same sort of “E-estrin 
equilibrium” appeared to be demonstrable in rats, and the observation 
has been extended to both human and rat males since. 

As the serologic test that has been developed is simple, can be 
quicklj'- pei'formed, and requires only a minimum of material and 
expense, it seems desirable to describe it again in detail, with the 
addition of one or two minor modifications of which subsequent experi- 
ence has demonstrated the value. Up to the present, 2,493 such tests 
have been made on the blood sera of 1,204 men and women, 55 rats, 
3 guinea pigs, and 3 rabbits. 

The results appear to have clinical significance in the diagnosis and 
treatment of cases of a varied nature. Indeed, the importance of 
excess of estrogenic substance in the organism as an etiological factor 
in many different pathological conditions is just beginning to be recog- 
nized. The test has been significant in cases of abortion,® misean’iage 
and premature labor,’’" abruptio placentae,®’ (especially in helping to 
differentiate it from acute appendicitis and placenta previa), such 
menstrual difficulties as menorrhagia,^^ dysmenorrhea, amenorrhea, and 
the menoiiause. It enables one to differentiate between the mild 
toxemias of late pregnancy, and hence enables one to treat them on 
a more logical basis. Abortion, miscarriage, or abruptio placentae are 
predictable weeks or occasionally months before they develop in such 
form as to be clinically recognizable. It would seem, therefore, that 
the sera of all antenatal patients should be tested for the presence of 
excess of estrogenic substance in order to ensure proper prophylactic 
treatment if such a source of potential danger is revealed. 

THE TECHNIQUE OP THE TEST 

1. By means of venepuncture mthdraw enough blood to give 1 c.c. of blood serum. 
Separate the serum promptly and keep it in corked tubes in the refrigerator until 
tested. Use no preservative. The test may be done as late as three to five days after 
the blood is withdrawn, but should if possible be done within the first twenty-four 
hours. 

2. Make a fresh phosphate buffer solution (Kolthoff) from (a) 19.10 gm. of borax 
(B.P.) dissolved in 1 liter of distilled water, and (b) 13.01 gm. of sodium dihydrogen 
phosphate (B.P.) dissolved in 1 liter of distilled water. The solutions (a) and (b)- 
should be combined in such proportions as will give a pH of 8.0. 
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be tardy in its onset, but carried on at tlie temperature and under the 
other standard conditions of the technique described it should alwaj’-s 
begin in a normal serum before the “forty minute reading" is taken. 
It then proceeds rapidl}’’, soon reaches a peak of acid production, after 
which “reversal" occurs and progresses even more rapidly. This phe- 
nomenon of reversal indicated in the digest curves above seems to have 
eluded satisfactory explanation, but those who have studied trypsin 
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digests have consistently observed it. It occurs sooner when the 
digestion is carried on at higher temperatures and then, too, tlie total 
acidity jn'esent in the digest decreases more rapidly after the reversal, 
making the downward slope of the curve more steep. The reversal 
phenomenon may be a source of confusion to those using this technique 
for the first time, as in such digests as are described here the whole 
digestion which the dilute trypsin solution can efTect may occur within 
twenty minutes after that digestion has once begun. The result is that 
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2. Wlienever a tube is handled its contents should be mixed well to facilitate uni- 
form digestion. The quickest and most thorough way b}’ which to do this is to invert 
the corked tubes. 

3. Each tube used must be strictly comparable to its fellows in both color of glass 
and dimensions and must not be washed in acid or alkali. 

i. The trypsin stock solution is best prepared by first dissolving the trjq)sin powder 
in the water, then adding the glycerin required. 

5. The standard tube at pH of 9 should be prepared afresh for each series of 
tests. It fades ^apidl 3 ^ 

6. In comparing the large tubes during titration it is often found very diflScult 
to tell exactly when one has come up to the end point, but it is a very easy matter 
to determine when one has gone just one drop too far. Therefore, always titrate 
to what seems to be the end point, then add drops one at a time until the end point 
is definitely passed. 

7. Often the sera contain bile or hemotyzed blood or are turbid. These cannot be 
accurately matched against the standard. Accordingly it is customary to bring the 
tube containing the first sampling as close to the standard color as possible, then to 
dispense with any further use of the standard, and bring each succeeding sample 
to the exact color of the first sample. In this way contamination of the serum is no 
handicap in color matching. 

8. The samples must be titrated by daylight. 

OBSERVATIONS 

In tile normal sera, digestion might begin promptly in both tbe 
beated and nnbeated tubes, or be somewhat delayed in one or both. 
However, digestion always commenced before fortj^ minutes bad elapsed, 
when carried on under tbe conditions prescribed above for tbe process. 
It was under way in both tubes before twenty minutes in 29 per cent 
of tbe normal tests, before thirty minutes in 58 per cent, and by forty 
minutes in all. To illustrate tbe effect of tbe preliminary beating of 
one tube in each digesting pair, it may be mentioned that digestion 
began in both at exactly tbe same tinie in 45 per cent, but earlier in 
tbe beated than uubeated tube in 60 per cent of tbe remainder. The 
prelimuiary beating of one tube of each pair is pureh’’ empirical. In 
28 per cent of tbe cases tested, only tbe beated tube revealed anti- 
proteolysis 01 ’, in other words, revealed an increase of estrogenic con- 
tent. This is tbe justification for tbe preliminary beating, indeed. 
Without it, the test would detect only three of every four cases whose 
sera contains an increase of estrogen. 

In tbe sera showing abnormal resistance to proteolysi.s, digestion was 
sometimes found to begin in either one of a pair of tubes, when at 
the same time its mate revealed no evidence of tryptic digestion, or 
on the other band both tubes of a pair might be equally resistant to 
digestion. Digestion was “inhibited^' in only tbe unheated tube in 
32 per cent of these resistant sei-a, in onlj* tbe beated tube in 28 per 
cent, and in both tubes in tbe remaining 40 per cent. 

There were several variant types in tbe digestion curves of these 
Tcsistant sera (see Pig. 1). On tbe other baud, a normal serum, either 
in tbe beated or unbeated tube revealed digestion curves as illustrated 
in Pig, 2. 

Tbe crux of tbe matter appears to be that tbe digestion of these 
serum-buffer mixtures by trjqisin solution takes place according to 
tbe aU-or-none principle. It either occurs or it does not occur. It may 
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allel resistance to the breakdown of simple proteins and simple car- 
bohydrates. As was indicated above, Wunderly^- using a nephelometric 
method, has independently found that certain human blood sera are 
resistant to proteolj^sis. His digestion curves as published display pro- 
longed periods of inhibition of proteolytic digestion. These would 
probablj’" be shortened if the digestion Avere carried on at higher tem- 
peratures, as I have found that the duration of effective resistance to 
proteolysis is shorter at 42° C. than at 37° C. (the temperature at 
Aidiich Wunderlj'^ Avorked) or loAver temperatures. 

A simple method for the determination of significant amounts of 
estrogenic substance in the blood has long been a desideratum. So 
tedious and expensive have prcAdous methods been that urinary assay 
has been tlie method more AAddely used. That there is no necessary 
correlation betAAmen urine and blood estrin content has been demon- 
strated by maiiy Avorkers.^'^"-^ The fallacy of conclusions based upon 
estimations of urinary estrogenic substance shonld be obvious, there- 
fore. It is hoped that the method outlined here may’’ point the Avay 
to a solution of this difficulty. 

The Amlues for estrogenic substance obtained by this method must 
appear Amry high to those Aidio are familiar Avith the figures obtained 
for normal pregiiant and normal nonpregnant AAmmen by Frank and 
his collaboratoi's,^" Siebke-^ and others. HoAimver, the Smiths by 
means of improAmd extraction methods haA’^e recently shoAvn that 
Prank's figures for pregnant AAmmeii are four to six times too Ioav.^® 
Schlossberg and Durruty-^ AA^ere able to demonsti-ate that estrogenic 
substance in relatively'- large quantity'- AA'as left in the residue after 
extractions of blood Avere made for the Prank assay^ Their results are 
of great interest for comparison AAdth the autlior's. For example, tliey 
extracted 1 rat unit per e.e. from the serum of scA'eral “normal” 
men and AA'omen, scA'eral AA'^omen avIio had been castrated or AA'ere post- 
menopausal and CA'en from tlie serum of several species of experi- 
mental animals. Therefore, it should not be A'eiy surprising if abnor- 
mal pregnancies, in AA’-hich the amount of estrogenic substance in the 
blood is raised, should sIioaa' an increase of tA\'o to three times above 
that quantity of estrin found in many such normal blood sera. 

A similar and perhaps identical esti’ogenic substance to the one avc 
liaA’c described, Avas reported prior to my publication by Engel of 
Vienna."^ It Avas also Avater-soluble and acetone-soluble, gaA'e positiA'c 
estrin smcai-s, but did not produce uterine enlargement in castrated 
mice. It also Avas highly unstable. 

It Avas pointed out in a prcA-ious paper** that there AA'as an antagonism 
in the body' betAA’een estrogenic substance and A'itamin E. Pj’obably 
the therapeutic elTect of AA'heat germ oil depends upon that relation- 
ship. That such is the ease is indicated by the AA'ide vai-iety of clinical 
cases other than those concerned Avith preg-nancy in AA'hich the estro- 
genic substance has been found to be ele\'ated and that such cases have 
in most instances yielded readily to treatment Avith Avheat gcrfn oil. 
As examples selected from my priA'ate practice, there may be listed 
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a reading taken after tlie end of that time may reveal a lower figure 
for the total acid present tlian was found at the beginning of digestion. 
A possible explanation of the “reversaP' might be that it is due to 
the liberation of di-amino acids by peptidase action after the produc- 
tion of total acid has reached a maximum. 

That in 25 per cent of the resistant sera the acidity reading at ten 
minutes may be slightly lower than the constant readings obtained 
consecutively at the twenty-, thirt3'--, and forty-minute intervals can 
be seen also in the somewhat analogous digestion curves obtained b^^ 
Wunderlj^.^^ He, too, observed that thei’e was a preliminary sharp 
rise of the total acidit.y in his digests, that this might continue to 
increase for a few minutes bej'ond the initial ten minutes of digestion, 
and that this rise preceded the period of inhibition of proteolytic 
digestion. 

An effort was made to determine approximately the sensitivity of 
this antiproteotysis test for estrin. Normal pooled serum was allowed 
to stand in the refrigerator for at least twelve days, and other pooled 
serum was kept for twenty-four hours at 60° C., in order to allow as 
much as possible of the esti'Ogenie substance present in it to deterioi’ate. 
A preliminaiy test of such sera revealed negative tests for estrogenic 
substance. Then vaiyiug amounts of aqueous theelin (standardized to 
60 rat units per c.e.) were added to 1 c.c. samples of these blood sera 
and the resultant solution left to stand for three hours each. It was 
found consistently that anj’- of these samples of normal!}’- digestible 
pooled serum could be made resistant to proteo]3ffic digestion b}’- add- 
ing 2% rat units or more of this aqueous theelin to 1 c.e. of the serum. 
It is not certain whether onl}’- a fraction or all of the theelin added 
became involved in the inhibition of proteol3^sis, but the results were 
so constant as to lead to the suspicion that all of its active estrogenic 
component was involved in these rough tests. 

DISCUSSION 

At the same time as resistance to proteol3’-sis in the blood serum of 
aborting women was reported by me, a somewhat similar phenomenon, 
namety, resistance to the fermentation b}^ 3mast of a monosaccharide 
added to certain pregnant women's blood serum, was reported in 
Germany b}’- Eufinger and Sprado.^^ The}’^ found that the quantities 
of this “inhibitor'’ in the blood coiwesponded to the blood estrin curve 
during and immediatety after pregnane}'-. Moreover its value was low 
in eases of h3’peremesis gravidarum and high in the late pregnane}^ 
toxemias, just as has been found for the antipi’oteol3’^tic factor.^^- 
During the menstrual C3mle it rose and ebbed similarl}^ to estrin. How- 
ever, Mommsen and Tlyssen^® demonstrated that it was neither estrin 
nor anterior pituitaiy hormone that produced this antisaccharol3ffic 
phenomenon in blood sera. Moreover, this inhibition could not be 
demonstrated in sera after the menopause, nor in the blood of normal 
men. It is of considerable interest, however, that blood sera displa3md, 
in certain ph3"siologic and pathologic states, an approximate!}’- par- 



. VAGINAL HYSTERECTOMY’^^ 

A Study of 348 Cases 

Leonard Averett, M.D., P.A.C.S., Philadeephia, Pa. 

(From Uie Gynecology Departments of St. Agnes, St. Luke’s and Children’s and 

Northern Liberties Hospitals) 

W HILE vaginal hysterectomy lias not become widely popular in tliis 
countrj^ nevertheless, it is entliusiastically praised iiy a small 
group of surgeons who have perfected themselves in the technique and 
have had an opportunity to observe the advantages of tliis procedure, 
when compared with hysterectomy performed through the abdominal 
route. 

In the recent gynecologic literature, there appeared many excellent 
articles purporting to demonstrate the advantages of total abdominal 
hysterectomy over the subtotal operation. 

E. H. Eicliardsoni states that Von Graff collected nearly 1,200 cases of cancer 
of the cervical stump following subtotal hysterectomy. Two-thirds of these cases 
were reported within the last twelve years. It is quite probable tliat this does not 
represent the total incidence, since scattered cases must have been observed and 
not reported. Eichardson further .states that in a study just completed at the Johns 
Hopkins Ho.spital Clinic, and not yet published, Erie Henriksen found among 040 
eases of cancer of the cervix an incidence of 2..3 per cent of stump cancer, and that 
in similar statistical reports the incidence of cervical stump cancer runs as high as 
4.0 per cent. Fully two-thirds of the cases of stump cancer thus reported followed 
subtotal hysterectomy for fibroids. 

The general belief that the coning out of mucoirs membrane of tlie 
cervical canal at the time of subtotal hysterectomy, or the destruction of 
it by cautery, a.s a prophylactic measure for subsequent develoj^ment of 
stump cancer, is erroneous; this becomes evident wheii one I'eenlls that 
more than 80 per cent of all eases of cancer of the cervix originate from 
the squamous cell epithelium of the portio vaginalis. Statistical studies 
show that of the large percentage of women who have had subtotal 
hysterectomies performed on account of the later consequences of utei’ine 
and tubal infection, about 20 per cent, who have never been j)regnant, 
develop cervical stump cancer. This .serves to focus our attention ui)on 
the possible role which chronic infections of the cervix play in the 
etiology of cancer. 

In a recent i»apor J. E. GnodalP calls aflcnlinn to Uic cause for the far greater in- 
cidence of j»osto[terative c.onijdical ions in the subtotal over the total hysterectomy, 
and he eniunorates them as phlebifi.®, j>olvic cellulitis, embolism, j/eritonitis, and 

•Read at a lu'.otlnc of tlie Otistclricat Society of Plilladeljdil.'t. Uecetiiljcr 1, 
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functional menorrliagia, and dysmenorrhea, and a t 3 ^pe of vaginitis to 
be described in a forthcoming publication. Such cases, of course, prove 
nothing beyond the fact that wheat germ oil probably has a place in 
the therapj^ of conditions other than those connected with pregnancy. 
Its use would appear to be indicated when the blood estrogenic con- 
tent is elevated above normal. Whether or not it will prove helpful 
in anj^ such case can readily be determined within the first few days 
of its use. 

Eowlands and Singer^^ have shown that in states of E-defieiency 
there is a decrease in the content of gonadotropic material in the 
anterior pituitary. However, the corpus luteum is not affected. This 
is not inconsistent with the hj’-pothesis advanced previously® bj^ me, 
namel}^, that in vitamin E defective conditions there is an excess of 
estrogenic substance in the organism. 

SUMMARY 

1. A simple laboratory test for the presence of estrogenic substance 
in the blood serum of animals and man is described in detail. It re- 
quires 1 e.c. of blood serum and can be completed in about one and 
a half hours. 

2. We have used it in 2,493 tests on 1,204 human beings and 61 
experimental animals in t]ie course of the last three years. 

3. Its clinical significance is discussed, especially in view of the 
accumulation of estrogenic substance in the blood serum in cases of 
defieiene 3 '’ of vitamin E. 

Thanks are due to Drs. Sharp and Laughton of Parke, Davis and Co., Detroit, 
Michigan, for ample supplies of theelin. The author is also grateful to Professor 
A. B. MacCallum and Mr. G. A. Adams for the opportunity of working in the 
Biochemical Laboratory and for their assistance in so many ways throughout the 
progress of this study. 
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5. The risk of ventral liernia and postoperative adhesions is eliminated. 

6. Adequate drainage more easily secured. 

7. Less risk of injury to bladder and ureters, providing the bladder is properly 
freed and elevated at the beginning of the operation. 


W. Wayne Babcock^ reported 300 vaginal hysterectomies without a death. N. 
Sproat Heaney® reported a series of 627 vaginal hysterectomies with a mortality of 
0.47 per cent. Kennedy reports a mortality of one-fifth of 1 per cent in several 
thousand cases. 

Our owui series consists of 348 cases wthout a death. 

Table I. Age Incidence 


9 between ages of 
84 between ages of 
174 between ages of 
60 between ages of 
18 between ages of 
2 between ages of 
1 between ages of 


20 to 29 
30 to 39 
40 to 49 
50 to 59 
60 to 69 
70 to 79 
80 to 84 


The two oldest patients in this series deserve special mention. 

One patient seventy-eight years of age was admitted, suffering from profu.ee 
uterine hemorrhage and intermittent uterine contractions. Upon vaginal examination, 
the vagina was found to be filled with clots, the cervical canal was patulous, the 
uterine cavity measured 12 cm,, and a submucous fibroid, the size of a hen's egg, was 
attached to the fundus. 

Another patient eighty-four j-ears of age was admitted with a complete procidentia 
and hemorrhage from an ulcerated cervix requiring packing to control the bleeding. 

Table II. Indications 


Fibromyoma of the uterus 193 

Fibromyoma of the uterus fixed to anterior abdora- 5 

inal wall by previous operation 
Fibromyoma of the uterus and bilateral chocolate 2 
cysts of ovaries 

Fibromyoma of the uterus and ovarian tumors 8 

Fibromyoma of the uterus and chronic bilateral 12 
tuboovarian disease 

Hyperplastic or fibrotic uteri with excessive bleed- 68 
ing about the menopause 

Prolapsus of uterus 51 

Prolapsus of uterus with advanced carcinoma of 1 
cervix 

Prolapsus of uterus after an interposition operation ] 

Badly lacerated, diseased cervix 6 

Adcnomj'oma of the uterus 1 


Vaginal hy.stei-ectomy was performed sixty-eiglit times, in our series, 
for fiinetional uterine bleeding in middle-aged women. 

G. I. Straehan® reports two cases of functional uterine bleeding, proi-ed to bo 
beni"D bv curettage, and the patients later developed cancer of the body of the 
uterus, seven year.* and tv.-o ycar.s, rc.spcetivcly, after the use of radium. 
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cystitis. He attributes these to mucosal disease of the cervix. Tlie organism in the 
cervical mucosa vliile ordinarily attenuated may become activated and raarkedl)’^ 
pathogenic. Tliis is further proved by the frequent incidence of secondary septic 
hemorrhage following trachelorrhaphy or trachelectomy which generally occurs on 
the eighth or twelfth day, the hemorrhage at times being severe enough to require 
transfusion. 

The advocates of the subtotal or supravaginal hysterectomy claim a 
smaller mortality and a lesser morbidity as compared witli the total 
or panhysterectomy. The advocates of the total hysterectomy claim 
that, in the first place, in expert hands the mortality and morbidity are 
not any greater, and second, the elimination of the possibility of cervical 
stump cancer and focal infection make this a more advantageous opera- 
tion. Their claim is supported by statistics such as those of Fullerton 
and FauUmer,^ Avho reported 1,851 abdominal hysterectomies, subtotal 
as well as total, with a mortality rate of 4.5 per cent. Sixty-three per 
cent of the 1,078 total h 3 ’'sterectomies were performed b.v five members 
of tlieir visiting staff and the mortality was 3.5 per cent, while in 37 per 
cent performed by two members of the resident staff, the mortality was 
5.2 per cent. 

At a recent meeting of the Southern Medical Association in Baltimore, 
Q. V. Newell read a paper in which he summarized the mortalities in his 
cases.’* 


MORTALITY 


Supravaginal liysterectomy in cases complicated by pelvic infection 4.2% 
Total hysterectomy in cases complicated by pelvic infection 3.2% 

Supravaginal hysterectomy in cases not complicated by infection 3.5% 
• Total hysterectomy in cases not complicated by infection 1.3% 


He reviewed the literature for a five-year period and compiled a total of 14,280 
supravaginal hj'sterectomies with a minimum mortality of 1.2 per cent and a max- 
imum one of 4.7 per cent. A similar summary of 5,223 total hysterectomies showed 
a minimum mortality of 1.0 per cent, and a maximum of 7,9 per cent. 

Vaginal hysterectomy accomplishes everything claimed for the total 
abdominal hysterectomy, and has the following advantages over the 
abdominal hysterectomy : 

1. Lower operative mortality and morbidity, 

2. Less tendency to peritoneal infection or shock and is therefore suitable in cases 
that are bad operative risks and in no way a disadvantage to the robust patient. 

3. In the treatment of hemorrhagic conditions of the uterus in middle-aged 
women, the mortality rate in vaginal hysterectomy is as low as that of radium, with- 
out the sequelae and relapses; furthermore, possible malignant conditions are, in tlie 
former procedure, readily disclosed and eliminated. 

4. Convalescence is rapid, the patient is able to eat breakfast and read the daily 
paper the morning after operation. Wlien hysterectomy alone is done witliout ex- 
tensive plastic work the patient is practically devoid of complaint. 


Personal communication. 
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Tlie indications for vaginal liysterectomy increase and tlie contra- 
indications diminish witli tiie increased skill and experience of the 
operator. Thus far we have not had to abandon tlie vaginal route and 
complete the operation abdominally. In difficult cases, the abdomen is 
prepared for just such an emergency. Following Dr. Babcock’s de- 
scription on morcellation of large fibroids, we were able to remove 
fibroids reaching above the umbilicus through the vaginal route. 

,A skillfully executed vaginal hysterectomy is a decidedly less formi- 
dable procedure as determined by its demonstrable effects upon the 
patient than is the same operation performed with equal skill liy tlie 
abdominal route. 
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DISCUSSION 

DR. W. WAYNE BABCOCK. — By using clamps one may remove the uterus in 
the quickest time and in the simplest manner. Clamps, however, limit the field of 
vaginal hysterectomy. When they are used it is difiBcult to take out a large uterus 
or a complicating ovarian tumor, and they interfere with an associated vaginoplastic 
operation. If a clamp rests against the soft tissues during the conventional forty- 
eight hours that it should be left on, it will cause a slough. Therefore, one should 
always carefully protect the vaginal wall by gauze packing. Occasionally a secondary 
hemorrhage follows the removal of the clamps. 

After several alarming hemorrhages I turned from clamps to mass ligatures on 
the broad ligaments. Experience proved these to be insecure, a uterine artery or 
other vessel occasionally c.scaping from constriction during the extrication of the 
uterus. An associated closure of the vaginal vault also proved to be unwise prob- 
ably because the pedicles were not anchored extraperitoneally, and not infrequently 
led to a pelvic abscess about the time the patient .should have been ready to leave 
the hospital. 

I therefore found it wise to expose and ligate the uterine and ovarian 
vessels individually on the sides of the uterus. This enabled me to open the anterior 
and posterior culdesac without any special elTort, for the peritoneum is incidentally 
penetrated at the side of the uterus while exposing, ligating, and dividing the 
vessels. Thus there was little danger of injuring the bladder or rectum, and by 
proper retraction with a small trowel, the ureters are not endangered. The vaginiil 
vault was also left open and a Mikulicz drain carried into the pelvis. This did away 
with the secondary pelvic absccsse.s, but in three instances, intestinal adhesions to 
the gauze or some adjacent part led to an ob.slruction requiring secondary operation. 
We, therefore, then brought the pedicles through the peritoneum to the vaginal wall 
where they were anchored, the peritoneum being closed, and the vaginal margins 
lightlv approximated over the pedicles. Thus far this method has worked well. 

With large fibroid tumors, for we remove fibroid uteri up to the size of a seven 
months’ gestation, much of the blood supply is controlled before the morcellation 

jifarted and therefore there is less Io«s of blood. With the abdominal walls re- 
laxed and the patient in a high Trendelenburg position, the interior of the pelvi.s and 
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Vaginal hysterectomy was performed in five cases of fibromyoma 
where the nterns was fixed to the anterior abdominal wall by previous 
operation. 


TaBM III. ADDITIONAIi OPERATWE PrOCEBURES 


Eemoval of one or both tubes 62 

Eemoval of one or both ovaries 42 

Plastic on urethra for incontinence 23 

Posterior colpoperineorrhaphy 296 

Eepair of complete perineal tear 1 

Preliminary episiotomy 26 

Eemoval of Bartholin cyst 2 

Eopair of inguinal hernia 3 

Eepair of umbilical hernia 3 

Appendectomy 2 


With a virginal, nulliparous or atrophic vagina, a simple median 
episiotomy was performed. We have found no necessity for the ex- 
tensive lateral incision of Schuchardt. 

Table W. Preoperative Complications 


Secondary anemia, hemoglobin below 60% 42 

16 required transfusion 

Hypertension (systolic pressure above 150) 61 

Chronic nephritis 18 

Pulmonary tuberculosis (arrested) 3 

Diabetes 5 

Valvular heart disease 4 

Chronic myocarditis 16 


Among the sixteen patients requiring preoperative transfusions, one 
had a hemoglobin of 27 per cent ivith 1,218,000 red blood cells per cubic 
centimeter. This patient and three others required three transfusions 
each. Five patients required two transfusions each. 

The metabolist was called in to treat the diabetic patients. 

Table V. Postoperative Cojiplications 


Temperature over 100.6° for one or more days due to: 


Femoral thrombophlebitis 

8 

Cystitis 

19 

Probably due to wound infection, low grade 

32 

Tonsillitis 

2 

Bronchitis 

3 

Deaths 

0 

Table VT. Operation 


Type: 



Ligature 


172 

Clamp and ligature 


62 

Mayo modification 


76 

Kennedy clamp method 


38 

Anesthesia 


hospital days 

Spinal 

312 

14.6 

Gas and ether 

36 




ON THE OEIGIN OP THE SUBSTANCE IN URINE WHICH 
PRODUCES ELONGATION OP THE 
BITTERLING OVIPOSITOR 

A. E. Ranter, M.D., A. H. Klawans, M.D., and B. 0. Barnes, M.D., 

Chicago, III. 

(From the Department of Obstetrics and Gynecology, Ftisli Medical College and the 
Department of Physiology, University of Chicago) 

I T Is generally agreed that the ovipositor of the bitterling will elongate 
if a small quantity of urine from normal men, pregnant women, and 
many nonpregnant Avomen, is added to the Avater in the aquarium. Three 
theories have been advanced to explain the occurrence of this active sub- 
stance AAdiieh, for brevity, Avill be designated ovipositor lengthening sub- 
stance in this report. The ovaries, the testes, and the adrenals have been 
suggested as possible sites of production of the compound (or com- 
pounds) responsible for the reaction. In the present report a brief dis- 
cussion of the evidence for each theory is presented and experimental 
observations on the subject are recorded. 

The ovarian theory (Pleischmann and Kann^) Avas based upon the ob- 
serA'ation that injection of commercial estrogenic preparations into the 
bitterlings caused the ovipositor to lengthen. Many investigators have 
made similar oliservations upon adding estrogenic preparations to tlic 
aquarium. 

It seems unnecessary to revieAv the extensive literature Avhieh folloAved 
and only a feAv papers Avill be cited AA'hicii, in our opinion, make it im- 
probable that the acthdty of the urine is due to estrogenic substances. 

Ehrhardt and Kulinz found no correlation between the ovipositor lengthening 
substance and the estrogenic activity in human blood, human urine, and pregnant 
mares’ urine. They further observed that the more refined estrogenic preparations 
were less cfTective on the bitterlings. This observation was confirmed by Knntcr, 
Bauer, and Klawans.s AA’c realize that samples of urine which give a positive cfTect 
could not contain the quantity of crystalline theclin necessary to cause a similar 
reaction in the fish. Ivlcincr, AVcisman, and Mishkind'* made the further observation 
that by fractionation the estrogenic activity in urine could be separated from the 
ovipositor lengthening substance. Kantcr, Klawans, and Barnes^ obtained negative 
results with ether extracts of frc.sh ovaries. In view of the evidence at the present 
time, it seems improbable that the o%-ipositor lengthening substance originates in 
the o\’arics. 

Glaser and Ilaempel''' observed that preparations of male hormone would also 
cause the bitterling ovipositor to lengthen and pointed out that the reaction was 
nonspecific. Tlicsc observations have Iwen confirmed recently by Kleiner, AVcisman, 
and Mishkind* who believe that the bitterling reaction can Ikj used as a method of 
assav for male hormone. Their evidence for the testicular origin of the ovipositor 

984 



A^^^:RETT: VAGINAL HYSTERECTOMY 


983 


lower, abdomen may be inspected after the uterus has been removed. Wliile as yet we 
have not been able to see the gallbladder, Ave have removed the appendix through 
the vagina, in about eighty such cases. Without clamps one or both ovaries may 
be resected or removed, and an anterior colporrhaphy and perineorrhaphy con- 
veniently done after removal of tlie uterus. 

To one experienced vaginal hysterectomy is the safest method of complete re- 
moval of the uterus, although not always the easiest for the operator. How else can 
one maintain a mortality under 0.5 of 1 per cent? It also has the lowest morbidity. 
If no vaginal plastic is done, the patient may be out of bed on the sixth day, and 
leave the hospital, without the cares of complications of an abdominal incision, on 
the eighth or tenth day. In the vaginal repair, we have found buried tine rustless 
steel wire of advantage. It is tieable, much stronger than silver wire, and need not 
be removed. 

DE. HILLEL (Docent of the Mackenrodt Clinic, Berlin). — The first Amginal 
operations I saw were performed b}' Mackenrodt and Diihrssen. If the}’ could see 
the field which vaginal operations have attained in America, they would be aston- 
ished. In former times America could learn from Europe, but the surgery I have 
seen here in the United States has reached such a high standard that I believe 
Europe has nothing to offer any more. 

DE. J. W. KENHEDY. — Thirty-odd years ago in the Joseph Price Hospital 50 
per cent of the hysterectomies performed were done by the abdominal route. Today 
5 per cent are performed through the abdomen against 95 by vaginal hysterectomy. 

The indications for the operation are: All fibroid tumors that can be removed 
by the vaginal route and, if morcellation is resorted to, large growths may be re- 
moved through the vagina; all dysfunctions of the uterus in the su.spicious and 
sterile uterus; all degrees of prolapse of the uterus in the sterile organ; all condi- 
tions of the abused cervix in patients OA’cr forty-five ; in all patients Avhere malignancj" 
comes within the first and second gi-oups; in all polj’poid growths of the cervix in 
patients over forty-five, as over sixty per cent of these patients will show similar 
growths of the fundus, and in practically all patients with excessiA’c w’eight with 
cardiorenal symptoms. 

We feel that the slough incident to the clamps is a very important factor in the 
recommendation of the procedure in malignancy of the uterus. 

The clamp method in removing the uterus is most important in any degree of 
prolapse of the organ, for after the clamps are removed the broad ligaments con- 
tract and pull the A-aginal fornix high up and thus relier-e the prolapse Avhich takes 
care of the cystocele in most conditions. In the extensive prolapsed conditions, such 
as complete procidentia, we immediately do a repair of the cystocele by the use of 
silkworm-gut sutures. 

The slough incident to the clamp method of remoAung the uterus causes an in- 
fectious discharge and buried absorbable sutures must not be used. 

The mortality of vaginal hysterectomy is the loAA’cst of any major operation of 
AA’hich I haA’e knowledge. I have never seen a death from operatiA-e infection, op- 
erative or postoperative hemorrhage, nor from an embolus or postoperative pneu- 
monia. 

The clamp method of removing the uterus lengthens the vagina, the ligature 
method shortens it. The use of the clamps giA’es a large percentage of operability. 
The operatiA’e time is the shortest of any major operation of AA’hich I have knowledge, 
^'ery often the anesthesia may be stopped AA’lien the operator begins the procedure. 
There is little shock in vaginal hysterectomy. 
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loiown to give a positive reaction, and in no case were the fish found to 
be refractory to active material (adrenal extracts). 

The first fresh tissue extracts were carried out on an immature female dog. Tlie 
animal was killed with chloroform and the tissues quickly removed and extracted 
according to the above procedure. The following tissues gave negative results with 
the quantities employed: brain 20 gm., muscle 20 gm., kidney 20 gm., heart 20 gm., 
liver 20 gm., stomach 20 gm., lung 20 gm., pancreas 13.4 gm., spleen 9.2 gm., thyroid 
1.4 gm., thymus whole gland, and pituitary whole gland. Tlie adrenal from tlie same 
animal was positive using 0.7 gm. The endocrine organs from a large male dog 
gave similar results; the testes weighing 22 gm. were negative and the adrenals 
weighing 1.3 gm. were positive. Since the adrenal extracts were strongly positive, 
.similar preparations were made from various species. Table I illustrates the results. 


Table I. Showing the Eeaction op the Japanese Bitterling to Extracts of the 
Adrenal Glands From Various Species 


SPECIES 

ADRENAL WEIGHT 

REACTION 

Dog 

0.7 gm. 

-1 

Dog 

1.3 gm. 

■f 

Cat 

0.75 gm. 

■f 

Eat (G3 animals) 


+ • 

Guinea pig 

1.0 gm. 

■h 

Beef* 

0.5 gm. 

- 

Beef 

1.0 gm. 

+ 

Human being 

About 3.0 gm. 

+ 


•W'’e are Indebted to Dr. Fenger of Armour and Co. for a generous supply of fre.sh 
beef adrenals. 


In all the species investigated thus far the adrenals have yielded posi- 
tive results when approximately 1 gm. of adrenal was employed. In 
over 30 human cases coming to postmortem,* the adrenals have been 
positive, with two exceptions, when 1 to 2 gm. of adrenal were employed. 
Both of these patients died from lobar pneumonia and the adrenal ex- 
tracts were negative when 5 and 6 gm., respective!}'', were tested. The 
age of these human eases varied from stillbirth to sixty-nine years. 
Quantitative variations with age and disease are now being investigated. 

At the present time it is impossible to say whether the ovipositor 
lengthening substance is present in the cortex, in the medulla, or both. 
One adrenal at autop.sy presented a cortical adenoma, weighing 2 gm. 
It was carefully shelled out from the gland and extracted with ether. 
Positive results were obtained with the equivalent of 0.5 gm. of fresh 
tumor. This is slightly more potent than whole glands but more careful 
quantitative estimations are necessary before any conclusions can be 
drawn. 

After a high content of ovipositor lengthening .subsfanee in the adre- 
nals was found, attention was directed to the excretion of the compound 
in cases with adrenal pathology. The urine from five cases of Addison’s 

•Tip- coojM-nttioii of Dr. H. L. .I.'iff<- uiul hl.s ;it tli*.- CooU County Morfruo 

Ik j;rt::itly »ppre(;lnt',-<l for tin; .•lutoji*--}- malcrial. 
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lengthening substance is: (1) Crude fractions of urine containing (among other 
substances) androgenic activity are Iiighly potent on the fish. 

(2) Crystalline androsterone in doses of O.S to 1.2 mg. causes a delayed reaction 
on the fish." 

Crude extracts can do little more than confuse the investigator ; hence 
tlie first evidence is not convincing. Regarding the second observation, 
tliere seems to he the same quantitative discrepancy between the ovi- 
positor lengthening substance in the urine and the androgenic activity 
as there was between tlie ovipositor lengthening substance and the estro- 
genic content. In a later paper Kleiner, Weisman, and Mishkind® re- 
port the daily excretion of 35 to 40 bitterling units in the urine of normal 
men. If this activity were due to androgenic activity and 1 mg. (0.8 to 
1.2 mg.) of androsterone were necessary for the bitterling reaction, it 
would necessitate the daily excretion of 35 to 40 mg. of androsterone or 
its equivalent. This is several times the daily excretion found by Gal- 
lagher, Peterson, and Koch.® Hence, until this quantitative discrepancy 
can be explained, we must discount the evidence in favor of the testicular 
origin of the ovipositor lengthening substance in urine. Evidence against 
the theoiy will be presented in this report. 

The third theory (adrenal) was suggested by the observation of 
Barnes, Kanter and Klawans^® using ether extracts of fresh tissues. The 
adrenals contain large quantities of a substance causing elongation of the 
bitterling ovipositor while other tissues, including the gonads, are rela- 
tively inert. The details of these experiments and further evidence in 
favor of the adrenal origin are presented below. It is fully realized that 
the evidence for the identity of ovipositor lengthening substance in the 
urine and in the tissues is purely circumstantial. It is well known that 
both the male hormone and female hormone occurring in the urine are 
different compounds from those occurring in the respective gonads. The 
same may prove true of the ovipositor lengthening substance. 

EXPERIMENTAL 

The search for the source of ovipositor lengthening substance began 
with the extraction of fresh tissue Avith ether. The procedure followed 
in these experiments Avas to mince fresh tissues and extract Avith about 
five volumes of ether for tAventy-four hours or longer. The ether or a 
portion of it aa^s decanted into a dry fish boAvel and allowed to evaporate. 
A liter of water Avas added and usually two bitterlings. The ovipositor 
was observed at tAventy-four, forty-eight, and seventy-tAA'o hours, and 
only those recorded as positive which had elongated beyond the end of 
the ventral fin. In most cases this represented an increase of 100 per 
cent or more in the length of the OAupositor. This avoids any possibility 
of confusing slight spontaneous changes with positive results. Whenever 
negative results Avere obtained, the fish Avere then tested Avith material 
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Table II illustrates a series of cases in which the adrenal and the gonad 
were extracted in the same case. 


Table II. Showing the Eeaction op the Japanese Bitterling to Extracts of 

THE Adrenals and Gonads 


case 

SEX 

AGE 

1 GONAD 

1 ADRENAL 

GM. 

RESULT 

GM. 

RESULT 

425 

E 

26 

0 

- 

4.0 

+ 

469 

E 

23 

12 

- 

2.5 

+ 

509 

E 

- 

8 

- 

2.0 

+ 

545 

E 

29 

18 

- 

2.0 


42.3 

M 

60 

28 

- 

10.0 

+ 

468 

M 

65 

19 

+ 

1.5 


471 

M 

33 

12 

+ 

2.0 

+ 

472 

M 

69 

33 

- 

1.0 

+ 

488 

M 

47 


- 

2.0 

+ 

502 

M 

52 


- 

1.0 

+ 

504 

M 

27 


+ 

1.0 

+ 




6 

- 



532 

M 

61 

8 

- 

6.0 

- 

537 

M 

58 

17 

+ 

1.0 

+ 




8 

_ 



546 

M 

36 

32 

- 

2.0 

+ 

548 

M 

50 

15 

- 

2.0 

+ 

553 

M 

■ 49 

25 

■f 

2.0 

+ 


The results on the ovaries were consistently negative even though as 
much as 18 gm. of tissue were employed. The results using the testes 
were quite variable being negative in 7 and positive in 5 cases. How- 
ever, in 2 cases giving positive results with 8 and 17 gm., respectively, 
the same extracts were negative when 6 and 8 gm. of testes were used. 
Thus, it appears that although some cases of human testes contain a sub- 
stance which causes the bitterling ovipositor to lengthen, the concentra- 
tion is much less than in the adrenal of the same individual. 

AVe have no evidence as yet for or against the identity of the active 
material from the testes and from the adrenals. AVe were interested, 
however, to see if the active fraction from the adreiial could be attributed 
to androgenic substances. Two preparations known to be highly active 
on the fish were te.sted on capons. A sample of “adrenal cortex extract” 
supplied through the generosity of Dr. Kline of AA^ilson Laboratories, 
Chicago, was found to give a positive response in the fish when 0.25 c.c. 
was added to the aquarium water. The same specimen had no infinence 
on the capon comb when 40 times this quantity was injected over a 
period of five days. Similar re.sults were obtained with the beef adrenal 
extract referred to in Table I. The ether extract was concentrated, olive 
oil was added and the remaining ether driven off with heat. Injection of 
200 times the fish dose gave no effect on the capon comb. It would ap- 
pear that the activity of the adrenal extracts is not due to androgenic 
activity. Since preparations from several different soui'ces cause the 
bitterling ovipositor to lengthen, this reaction .seems nni'cliable as a test 
for sjiecific hormones at the present time. 
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disease was tested on the fish and found to contain less than one-half 
the normal quantity of ovipositor lengthening substance. During a 
reexamination, one of these patients was receiving 10 c.c. daily of com- 
mercial adrenal cortical extract at which time a normal excretion of 
ovipositor lengthening substance was observed. We have not been fortu- 
nate enough to encounter a ease of adrenal tumor before autops.y, but 
in view of the result on the extract of the cortical adenoma, an increased 
excretion is anticipated. The excretion of ovipositor lengthening sub- 
stance in health and disease is being investigated. 

The recent isolation of eiystalline compounds from the adrenal made 
it possible to test their activity vuthout danger of contaminating im- 
purities. Dr. E, C. Kendall kindly sent us samples of his compounds 
A, B, and Small quantities of each were weighed out on an 

analytical balance, transferred to a fish bowl, and a liter of water plus 
two fish added. Positive results were obtained with 0.18 mg. of A, 0.27 
mg. of B, and negative results with 1.2 mg. of E. The question of in- 
solubility of compound E must be ruled out when more of it is available. 
The quantity of A and B necessary for a fish reaction is far less than 
any compound tested thus far. It seems better to record the observations 
at this time and wait for explanations until other compounds from the 
adrenal and from urine have been tested. 

The above experiments are tlie basis for our theory that the ovipositor 
lengthening substance in urine originates in the adrenal. Although the 
positive effects of extracts from fresh adrenals, the decreased excretion 
in Addison’s disease, and the high potency of crystalline compounds from 
•tile adrenal are all indirect evidence, it seems more logical tlian the evi- 
dence for either tlie ovarian or the testicular tlicoiy. A few observations 
have been made which indicate that the bittcrling reaction would be 
wholly unreliable as a test for male hormone. Tlie quantitative dis- 
crepancy between the’ androgenic activity and tlie bittcrling activity of 
urine has already’- been discussed. In our own experiments we usualty 
obtain a positive fish test when 4 c.c. of normal male urine are added to 
one liter of water. Our negative result^® using androsterone^ was prob- 
ably due to an inadequate dosage. Although we used a quantity far in 
excess of that contained in 4 c.c. of male urine, it was less than 0.8 mg. 

which was the minimum in the experiments of Kleiner and others.” 

» 

If the bitterling activity in urine were due to androgenic substances 
alone, a decreased excretion should be expected in the castrate male. We 
have examined only one case, a vigorous young male castrated over three 
years previously. (This specimen was obtained through the courle.sy of 
Dr. C. P. Read of Elgin, Illinois.) The excretion of ovipositor lengthen- 
ing substance in this ease was normal. Similar cases are being sought. 
The e.xtractions of fresh human testes have yielded inconsistent results. 


*Wo are indebted to Dr. T. F. Gallaglier for the cr>-stalline androsterone. 



AN EVALUATION OP COMMON CERVICAL LESIONS 

Norjian P. ]\Iiller, M.D., and Russell L. Malcolm, M.D., 

Ann Arbor, 

(From the Department of Obstetrics and Gynecology, University of Michigan) 

E ver since Thomas Addis Emmet, more than sixty years ago, called 
attention to cervical lacerations as a cause of uterine disease, 
there has developed a growing and widespread interest in the uterine 
cervix and its disorders. Manj”^ conditions have been recognized and 
described. The basis for establishing their pathologic nature and 
disease producing propensities was the limited knowledge available 
at the time. Now, in the light of noAver discoveries, it appears that 
certain deductions of our predecessors, generally accepted today, may 
be in need of revision. 

Included under the term common cervical lesions are: Cervicitis, 
erosion, cystic changes, polyps, leucoplakia, lacerations, and eversions. 

The clinical picture and histologic changes characterizing these 
abnormalities have been reported A’^oluminously in the literature and 
are probably Avell knoAvn to most practitioners. Indeed, it is the unusual 
physician’s office that cannot boast of at least one pet therapeutic 
measure or mechanical apparatus for their control and cure. To be 
properly evaluated these common lesions should be seen in the light 
of their immediate danger as Avell as from the standpoint of tlieir 
remote disease producing possibilities. Thus, each lesion may wisely 
be considered from the standpoint of its ability to: (1) Cause or pre- 
dispose to cancer; (2) act as a focus for infection; (3) produce local 
sjTOptomatolog.v ; (4) prevent conception, i.e., be a factor in sterility; 
and (5) cause cervical dystocia. 

i\Iore and moi’e, physicians have come to see in these common dis- 
orders the fore.sb ado wing of serious disease later in life. This attitude 
and the associated universal tendency to treat such disorders has un- 
doubtedly resulfed in benefit to Avomankind and today, aa'ouM seem 
to present an ideal situation. Such groAving concern, hoAvcA^er, has not 
l)cen entirely an Auunixed blessing. The ease Avith Avhich the cancer 
conscious AA'oman falls prey to the implication of future malignancy 
is becoming more and more a conA-cnient Avedge for radical 1hcra])y. 
Too often concern for the patient’s future is but a handy motive for 
major peh'ie surgery. No one can deny that remoA^al of the cervix Avill 
l)reA'ent future disease of that organ but in many instances Ave may 
seriously que.stion the need for and Avisdom of so doing. CerA'ical 
prophylaxis like a therapeutic dose of strychnine is often desirable, 
l)ut OA-ertreatment of the eer\'ix, like an OA^erdose of strychnine, is likely 
to be harmful. This growing tendency to radical therapy of the cerA’ix 
is only one roa.son Avhy a re-evaluation of the common ccrAdcal dis- 
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SUMMARY 

Tlie following experimental observations are reported: 

1. When various fresh tissues were extracted with ether, only the 
adrenal extracts consistently caused the bitter ling ovipositor to lengthen. 
Several species were investigated and the adrenals were positive in each 
instance. 

2. The only other tissue which caused a positive reaction was the testis, 
positive in 5 of 12 cases. However, the quantity of fresh tissue neces- 
sary was several times greater than with the adrenals from the same 
case. 

3. Crystalline compounds isolated from the adrenal were coiripara- 
tively more effective than androsterone. 

4. In 5 eases of Addison’s disease a decrease Avas observed in the ex- 
cretion of the ovipositor lengthening substance. 

5. No decrease Avas observed in the urine of a castrated male. 

6. Extracts from the adrenal causing the fish reaction had no influence 
on the capon comb in doses 40 to 200 times greater. 

The CAudence indicates that the adrenal must be considered as one pos- 
sible source of the factor in urine AA^iieh causes the bitterling ovipositor 
to lengthen. 
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Picinelli, Giuseppe: Transfusion of Placental Blood, Folia Gynaec., Genova 33: 

299, 1936. 

The author following tlie work of Ascoli and Vercesi and the experimental work 
of Ducceschi undertook the transfusion of placental blood. The blood is collected 
from the cord immediately upon the birth of the child, is mixed Avith an equal 
part of Ringer’s solution, to Avhieh is added 1.5 per cent of pure formalin for 
preservation. After using this solution for transfusion in rabbits and obtaining 
satisfactory results the author then used it for transfusion in a very ill patient 
Avho had advanced carcinomatosis. 

After the first transfusion of 100 c.c. in the above mentioned case the patient, 
Avho had no reaction from the procedure, had a A’ery much improved appearance and 
a marked feeling of well being. The author on this clinical evidence then attempted 
a second transfusion; after injecting 30 c.c. of the fluid the patient reacted badly 
and the transfusion Avas stopped. The procedure Avas not repeated. 

The author concludes that more AA'ork should be done along this line to the 
end that it may be of clinical value. 


Mauio a. Castallo. 
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during tlie gravid and puerperal states are reasonably well known. 
The periodic response of the endometrium to hormonal stimulation is 
no longer a controversial matter. That the squamous epithelium of 
the vagina is also subject to this hormonal influence is a more recent 
observation. As part of the uterus and of similar embryologic origin 
it would not be unreasonable to expect some such functional activity in 
the epithelium lining the cervical canal. 

The recent work of Wollner'^® seems to leave little doubt regarding 
such periodic actmty. According to Wollner’s observations the columnar 
epithelium of the cervical canal undergoes cyclic changes whieh are very 
similar to those seen in the endometrium each month. There is hyper- 
trophy, hyperplasia, desquamation, and associated secretory activity 
of the cervical glands. This physiologic activity of the columnar and 
glandular epithelium plus certain clinical evidence suggests a new 
etiolog.y and interpretation for cervical erosions. Few older gynecologists 
have forgotten the pathologic interpretation once given the normal secre- 
tory phase of the endometrium. That which we recognize today as merely 
a phase in the normal physiology of the endometrium was considered a 
pathologic entity but a few decades ago. The importance of Icnowing 
the physiology of an organ before describing its pathology needs no com- 
ment. We believe it is not unreasonable to assume that a cervical erosion 
represents an eniliusiastic response of the cndocerviuni to hormonal 
stimulation. We doubt its explanation on the basis' of cervicitis, although 
it may be associated with infection. This origin is suggested by newer 
knowledge regarding cervical physiology and also bj’' certain clinical 
observations. For example, cervical erosion is uncommon after the 
menopause and its associated hormonal decline. Erosions are frequently 
seen in young women. The so-called congenital or pseudo-erosions are 
common examples. Furthermore, many patients with cervicitis show no 
evidence of erosion and the reverse is also true. Certainly there appears 
to be no consistent etiologic relationship between cervical infection and 
erosion. While convincing proof is necessary we believe this common 
disorder likely to be in the nature of an over-responsive physiologic 
manifestation calling for new clinical interpretation. Eoblee’® recently 
suggested that erosions occur as a result of increased alkalinitj^ due to 
greater cervical secretion. While this may be an important factor 
in causing an environment favorable to the spread of columnar epithelium 
it would seem that h3’perplasia of the endoeervium, probably due to 
hormonal stimulation, is more likelj- to be tlie basic cause. 

For manj’^ j’cars wo have accepted without question a definite cause and 
effect relationship ])etween the cervical disorders and cancer. So strong 
is the feeling regarding this relationship and so extensive the compiled 
indirect evidence that, to think othcrwi.se, is likely' to be considered rank 
here.sy. Yet when viewed in the light of prescnt-da.y Imowledge there 
is I'cason for doubting the amplitude of this relationship. It is not our 
intention to minimize the wisdom of reasonable cervical prophylaxis. 
We believe in it. Yet, if we are to arrive at a true understanding of 
cervical pathology in relation to cancer it is necessary that we weigh 
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orders appears necessary. Other significant reasons are the newer 
knowledge regarding physiology of the cervix, its apparent response 
to hormonal stimulation and the increasing clinical evidence contra- 
dicting a cause and effect relationship between most common cervical 
disorders and cancer. For these reasons ive believe a re-evaluation of 
the common cervical disorders is needed. It is time we placed our 
ideas regarding them back into the melting pot, there to be freely 
mixed with newer Imowledge. By so doing we may hope for either 
verification of existing concepts or new interpretations based on all 
available evidence, both old and new. 

While complete re-evaluation appears desirable we shall limit this 
paper to an explanation for cervical erosions and a consideration of 
the cause and effect relationship between cervical disorders and cancer. 

Since cervical epithelium plays such an important part in cervical 
morbidity we may well begin bj’- looking into their origin or embryologj’’. 

ORIGIN OF CERVICAL EPITHELIUMS 

There are two current theories pertaining to the origin of the upper 
portion of the vagina and its epithelium which in the adult is identical 
with that covering the vaginal face of the cervix. Briefly, these 
theories are (1) Miillerian duct origin (mesoderm) and (2) from the 
outside by a proliferation from the urogenital sinus. 

In support of the former theory the work of Hunterz and Koffs as the most recent 
investigators, is outstanding. Briefly, they maintain that the Mullerian ducts, which 
originate in the body (celomic) cavity on either side just lateral to the primitive 
kidney (mesonephros or Wolffian body) burrow their way posteriorly. Finally they 
reach the surface (urogenital sinus) and fuse. This fusion continues upward to a 
point which represents the future fundus of the uterus, the remaining portions be- 
come the Fallopian tubes. 

The cervix is eventually formed from a portion of the fused tubes while the 
upper vagina arises from a small nest of cells just distal to the cervix. 

Koif and Hunter agree on the formation of the upper vagina but disagree on 
the lower portion. The former believes that the lower one-third develops from the 
outside, while the latter claims the entire vagina is Mullerian in origin. 

The theory that the cervical epithelium arises from the outside, is largely sup- 
ported by Meyer! and Schubert.^ Their work is based on extensive study of mal- 
formations of the generative tract in the fetus and adult.* 

All agree on the subsequent course of development characterized by a rapid 
proliferation of the cells described as the primordia of the vagina. These form a 
solid cord, the central cells of which slough, forming a tube lined by squamous 
epithelium. This epithelium extends up to the external os where there occurs an 
abrupt change to the secretory columnar epithelium of the endoeervix. Fundamentally 
it appears that all cervical tissues are of mesodermal origin. This common source 
of the generative tract epithelia may help explain certain changes which we now 
vievf with concern. 


PHYSIOLOGY OF THE CERVIX 

Our Imowledge of cervical physiology has been limited to its connec- 
tion w ith childbearing. Its gross changes and functional activity 

*The reader interested in embryology of the female generative organs is referred 
to the monographs on the subject by these men. 
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are on the decline, as tlie cancer incidence rises. The significance ot' 
metaplasia in the cervix has not been definitely determined but its 
serious import appears unlikely. 

Overholtser :nicl Allen,!!’ Engle and Sinifli,2'’ Hif^aw and Lendrumsi have caused 
benigti melaplastic development of squamous epithelium in the cervical glands of 
monkeys by the administration of e.strin. Flulnnanni-* has found similar changes 
in the epidermidalization of the human cervix but believes the majority of these 
changes to be harmless. 

liinselmann^-* is probably responsible for much of the present interest 
in cervical leucoplakia. Doubtless most gynecologists have toyed with 
the thought of adopting his eolposcopic methods as part of their routine. 
Our own experience with the colposeope has proved an intriguing, time- 
consuming, and not too illuminating procedure, but it has led to greater 
interest, in cervical morbidity. The term leucoplakia is generally applied 
to any thickened, whitish hyperkerotot.ic area on the cervix. Novald' 
e.xplains the sinpiler grades on the basis of differentiation anomalies 
and is not. greatly disturbed over their presence. He is, however, con- 
cerned with the forms (Ilinselmann rubric ITT) sliowing cell anaplasia 
and sometimes called intraepithelial carcinomas. Such finely di-awn dif- 
ferentiation based on micro.seopic study is not very helpful to us as prac- 
titioiiers, and it would seem that if certain forms of cervical leucoplakia 
•are dangei-ous from the standiioint of cancer dcvelo])ment., then closer 
scrutiny and more attention should be paid to all cervical leucojilakias. 
By analogy, one may reason that, if leucoplakia el.scwhere on the body 
is known to predispose to malignancy, then Avhy not leucoplakia of the 
cervix also? Certainly we view Avith suspicion loucoplakic lesions of 
the mouth or vulva, Avhy should aa’c not look Avith apprehension on similar 
conditions of the cervix? 

With the increasing importance attached to cerAueal prophylaxis as 
a means of cancer prcA'cnlion, it is imjieratiA'c that aa'c try to determine 
more accurately Avhich lesions are harmle.ss and Avhieh are to be .subjected 
to radical thera])y. Obviou.sly every Avoman past thii-ty years of age can- 
not and should not be subjected to cervical ampiitation. The continued 
high incidence of cervical cancer in .spite of Avide.sprcad projfiiylaxis in 
thousands u])on thousands of patients noAv extending over several 
decades Avould seem to indicate that avc may be attaching too much 
significance to the.se easily recognized conditions and neglecting others. 

ffinally, avc cannot overlook the fact that JeAvish Avomen seldom 
develo]i cervical carcinoma. Yet, they are by no means immune to the 
common cei'vical disorders under considei'alion. While this must be 
h’oked upon as a racial difference in disease incideneis it also emphasizes 
the fact that a positive cause and effect relationship betAveen the com- 
monly rec(ignized cervical di.sorders and cnnc(‘r is by no means jiroA'ed. 


.SIT.AI.AIARV 

While llici'e are no conclusions to be draAvn from tliis discussion, cer- 
tain points may b(‘ resfat(-d tlius; 

1 Th(‘re is need for re-cvalnalion of llie crjininon cervical disorder,’^. 
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all the evidence. No need to detail the many arguments favoring such 
cause and effect relationship. Tho.se have been abundantly recorded and 
are well known. Arguments against .such relationship are neitlier 
numerous nor yet convincing but are becoming increasingly so. While 
cervical erosions are today considered particularly offensive in this 
respect, not one of the common conditions mentioned has e.scaped implica- 
tion. 

For ,vears cervical cancer and childbirth trauma have commonly been 
mentioned in the same breath. The existence of a clo.se relationship 
lietween tears and cervical cancer has become a foregone conclusion. 
Ycf, it is rcmarl'ahh that in a study of many hundreds of cervical 
cancers wc slwuhl rarely find the carcinoma developing at the site of 
the old. tear. Indeed we liave come to view the average old cervical tear 
as no more significant, than any other ordinary scar elsewhere in the 
body. 

Natale’® in a study of 879 cervical carcinomas occurring in lililan found 
that 15 per cent or, excluding the unmarried, 11.84 per cent were in 
nulliparas. This would agree with the existing concept that about 90 
per cent of cervical cancers occur in parous women. But, this is only 
part of the story, for Natalc also found that only 11.8 ]-)er cent of the 
married women in ]\Iilan over forty years of age were nulli])aras. If. 
further study corroborates Natale’.s findings, the significance of child- 
bearing as predisposing to cervical cancer will be dealt a severe blow. 
Suggestive in this connection, particularly in the light of Natalc ’s report, 
is the fact that for the year 1931, 12 per cent of the deaths from cancer 
of the uterus (cervix and corpus) in the United States registration area 
were in single women. For the .same year 17 ])cr cent of the deaths from 
this source in the State of Michigan were among single women. Un- 
fortunately, we are unable to ascertain the numbei- of nullijiaras over 
forty years of age in those areas for the year mentioned. 

The important relationship between chronic irritation and cancer is 
a proved fact, hut whether the irritation a.ssociated with common cervical 
lesions is of the proper type is another matter. In this connection 
cervicitis has been considered particularly significant and well it ma}^ 
for it is an important and very common disorder. Yet, speaking 
generally, inflammatory in-itation in other parts of the human body 
reveals no unusual cancer producing propensities. The chroiiicallj'- in- 
fected sinus, appendix or Fallopian tube, seldom undergoes neoplastic 
change in spite of prolonged irritation of inflammatory character. The 
kinshiji between cervical carcinoma and cervicitis through the medium 
of an erosion has been particularl.v emphasized. As previously stated we 
doubt the generally accepted inflammatory origin of cervical erosions. 
Furthermore, the monographs iiresented in proof of an erosion to cancer 
relationshij) are far from convincing. It is perhaps not so difficult to 
understand why 90 per cent of cervical cancers are of tlie scpiamous and 
not columnar cell variety, but it is difficult to reconcile the fact that 
cancer is seldom seen to develop in an erosion. Furthermore, erosions 
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isolated from the vagina of infected puerperal cases, yet few workers have reported 
the incidence of this organism in the vagina in healthy pregnant women. IMany claim 
that the \\'elch bacillus is rarely, if ever, found in the genital tract without gross 
infection. Lindenthal, in 1897, reported the presence of gas bacilli in two out of 
six puerperal patients, none of whom gave clinical evidence of infection vdth the gas 
bacillus. Later, Schottmiiller stated that occasionally the organism could be found 
in the vagina of normal healthy women. Eeporting anaerobic vaginal cultures from 
a large series of prenatal patients. Falls showed an incidence of B. wclchii in G.25 
per cent of the cases. 

From these early reports it can be eouchided that the presence ot 
Cl. welcliii in the genital tract does not necessarily signify infection. 

It is possible that the Welch bacillus in symbiosis with another or- 
ganism ma.y favor the growth and increase the virulence of either 
invader. The gas bacillus may be eon.sidered a saproph 3 de, gaining 
pathogenicity onlj’- Avhen growing in the presence of devitalized tissue. 
Such conditions are fi-equentty presented in the genital tract by pro- 
longed labors and difficult deliveries. Obviously such factors as tlie 
resistance of the patient and the virulence of the organism play an 
important role. The bacterial flora of the vagina during pregnancy 
does not differ greatlj^ from that of the noinnal vagina ; certainl.y new 
species are not usually’- added in the pregnant state. The presence of 
an.Y potentiall.v virulent organism such as the Welch bacillus in the 
genital tract of a pregnant woman indicates an increased possibility 
that that woman ma.y develop puerperal sepsis. 

As far as true gas bacillus infections in pregnanc.y are concei’ued, 
Welch was again the first to classify the tj^ies of infection caused by 
this organism. Pathogenieallj’’ the Bacillus acrogcncs capsxdaius may 
giye rise to: (a) emph 3 'sema of the dead fetus, (b) puerperal endo- 
metritis, (c) physometra, (d) empln^sema of the uterine wall, and 
(e) gas bacillus sejisis. The dramatic clinical picture of feyer, toxemia, 
c 3 'anosis, jaundice and prostration, culminating in the rapid exodus of 
the ])atient is explained 63 ' the exotoxins produced 1 ) 3 ’^ these bacteria. 
These toxins manifest themselyes as m 3 'otoxins and hemotoxins. It is 
the opinion of Wrigle 3 ^ that gas bacillus uterine infections ai'c more 
common in septic abortions than in full-teian deliveries. At teian, the 
death of the fetus some time before deliveiy, plus damaged maternal 
tissues, and introduced infection, are the ])i'ere(inisites for a true CL 
wclchii infection. He also states that the gas bacillus is not found in 
the vagina or cervix of normal eases, noi- in these sites in labor, nor 
in the normal lochia. Wrigle 3 ' does maintain, however, that anaerobic 
cultures are not used often enough. In 69 cases of abnoianal preg- 
nancy, labor, and jniei-perium, he was able to find Weh'h bacilli in 
the lochia of 13 patients. The above .statements lead to the conclusion 
that infected cases are due to exogenous contamination. Peclfhani 
I'ejiorts a series of 545 cases of puerpei'al infection in which intivn- 
utcrinc cultures wei'c o])tained in about 60 per cent ; in this gronj) CL 
wclchii were found in only* 0.62 per cent of those cultured. Tlie organ- 
isms do not tlu-ive in the Ijlood stream, bci)ig (»bligat(‘ anacroijes; 
])ositiYe blood cultures and metastatic foci arc usually detected hut 
a shoi-t time before the death of the patient. 
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2. Tiiere is evidence to Avarrant tlie belief that a cerAdcal erosion is in 
tlie nature of a pliysiolog’ic inanifestalion of tlie cndoeerAdinn due 
probablj^ to hormonal slimnlation and not necessarily a pathologic entity. 

3. A cause and effect relationshij) or even a ])redisiiosing kinshii? be- 
tAveen commonly recognized cervical disorders and cancer is by no means 
eonsi.stent nor proA^ed (lencoplakia excepled). 

4. Justification for Ihc radical thcra])y characterizing the present 
scramble for cervical ])rophAiaxis needs to be more clearly established. 


REFERENCES 


(1) Nccdlia)n, Jo.scph: History of Eniliryology, Cambridge University Press, 
ia;t4. (2) IT'itnlcr, JUchard ]].: Conlributions to Emliiyology. Carnegie Institution 
of AVasliington 22: No. 12!), November, lO.tO. (.‘5) Ko'ff, Avthur K.: Contributions 
to Embryology. Carnegie Institution of AA'asbington 24: No. 140, September, 
193(5. (4) Meyer, Jtoherf : Ztsclir. f. Geburtsli. u. Gyniik. 113: 109, 1930. (a) 

Sclnihcrt, Goilhari : Peilagelieft zur Zeit.^elirift fiir Geburtseliiilfe uml Gyniikologie, 
113-1-09. 1930. (0) Ilcnril'sen, Eric: Surg. Gynce. 0))st. 60: 035, 1935. (7) 

Bailey, K. V.: Ibid. 50: 513 and OSS, 1930. (S) Schrrirr, Phil C.: South. Surg. 3: 
105, 1934. (9) Findley, Palvier: Am. .1. On.ST. & Gyxec. 2: 450, 1920. (10) 

Mailers, Jl. Francis: Tlie Cervix Uteri, The Hassell Press, 1935. (11) Moench, G. 

L.: A.A[. J. Obst. & Gyxec. 11: 453, 1920. (12) Schiller, Waller: Surg. Gynec. 

Obst. 56: 210, 1933. (13) ninselmann, H.: Zcntralbl. f. Gyniik. 51: 901, 1927. 

(14) Fhdimann, C. F.: Am. J. Oust. & Gynec. 15: 1, 192S. (15) Fliihmann, C. F.: 

Am. j, Obst. & Ga'nec. 13: 175, 1927. (10) IVollncr, Anthony: Ibid. 32: 305, 

1930. (17) Noval:, Emil: J. A. M. A. 108: 1145, 1!)37.' (18) Natalc, P.: Tumor! 
9: 185, 1935. (19) Ovcrholtscr, Milton D., and Allen, Edyar: Surg. Gynec. Obst. 

60: 129, 1935. (20) Engle, E. T., and Smith, P. E.: Anatomieal Keeord 61: 471, 

1935. (21) irisair, FredricI: L., and Lendriim, Frtdricl: ('.: Endocrinology 20: 

228, 1930. (22)Eohlec, Melvin: Arch. Pliys. Tlicrapy 22: 514, 1930. (23) Idem: 

Address delivered before the Missouri State Medical Association. May, 1937. 


THE SIGNIFICANCE OP CLOSTKIDIHiM WELCJIIII IN THE 
GENITAL TRACT OF PREGNANT AxND PUERPERAL WOMEN’'' 


Stanley I\I. Bysshe, kl.D., Neav York, N. Y. 

(From the Sloane Bospital for B'omcn and the Bacteriological Bescarch Labora- 
tory of the Department of Surgery, College of Physicians and 
Surgeons, Columbia University ) 


AS bacillus infections in i-elation to pregnancy liaA'^e long been 
'•J- recognized; the clinical picture, treatment, and graAuty of such 
infections are noAv fairly Avell under.stood. The object of this paper 
is to ascertain the significance of Clostridium wclchii AAdien found in 
the genital tract of pregnant and iHierperal Avomen, regardless of 
Avhether or not the patients presented a true gas bacillus infection. 


Leduc, in 1579, reported a case of puerperal infection in -which, from his de- 
•scription, the causative organism could have been none other than the gas bacillus. 
It was not until 1892 that AA'elch and Nuttal isolated the Bacillus aerogenes cap- 
sulatus. Later many other names -wei-e applied to the same organism, AA’elch bacilli 
!ire found frequently in anaerobic cultures from human and animal feces. AAdien 
these bacteria can be cultured from the intestinal tract it is little -wonder 
that they maj' bo found in the vagina. The gas bacillus is commonly and readily 
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The 5 patients who iiad positive cultures in the prenatal clinic showed 
no evidence of infection or morbidity in the puerpei-ium. 

Of the 19 patients who had a positive culture in the puerperium, 
only 8 showed morbidity, i.e., a fever of 100.4° F. or over at some time. 
Five of these had evidence of endometritis and the Welcli bacillus was 
cultured from the genital tract. Of these 5 only 1, the patient who 
died, presented the typical picture of gas bacillus sepsis. The remain- 
ing 4 showed symptoms and signs of ordinary puerperal endometritis. 

During the fifteen years previous to this study there had been only 
one other case of infection due to Cl. welchii recorded at Sloane ITos- 
jiital for Women. This was a patient with an early incomplete abortion 
who developed a typical Welch bacillus bacteremia. She exhibited 
high fever, cyanosis, .iaundice and extreme prostration foi’ several 
da 5 ^s. Gas bacilli were recovered from the vagina and blood stream. 
This patient received antitoxin and recovered completely in three 
weeks. 

DISCUSSION 

The incidence of positive Cl. welchii cultures in I’outine eases was 
4.5 per cent which is higher than other investigators have reported. 
Five of the total 25 positive cases developed a true infection by the 
organism. In 4 cases the infection was localized in the genital tract, 
and in one only did the infection become generalized. While the 
virulence of the organism was not studied, neverthele.ss a clue as to 
relative and potential virulence may thus be obtained. The 4 patients 
with endometritis all received antitoxin and local treatment with zinc 
peroxide; these made uneventful recoveries. The virulence here may 
have been mild or the treatment completely successful. 

The finding of Cl. welchii in the A'agina in 4.5 pei’ cent of the total 
series may indicate nothing more than contamination of the vagina 
from the perineum and anus. Approximately 80 per cent of the posi- 
tive cultures were found in patients in labor or in the early puei'- 
perium, yet the potential danger is quite obvious when 20 per cent ot 
these patients developed puerperal endometritis, and the only organi.sin 
recovered was the Welch bacillus. 

In the 5 infected patients .3 had living infants. Other woi-kers have 
claimed that the death of the fetus hours befoi’e delivery is partiall}' 
responsible for Cl. welchii becoming pathogenic. A focus of trau- 
matized tissue Avas present, hoivever, in all 5; there being 2 abortions, 

I cesarean section, and 2 deliAwries ivith forceps and episiotomy. The 
4 cases of puerperal endometritis had none of the clinical stigmas of 
Cl. welchii sepsi.s. so that the etiology depended on anaer(;hic cultni'e 
for verification. 

SU^rAIARY 

L Tn 547 routine cases of ])regnant and jnierpei-al women jiositive 
Cl. welchii vaginal cultures were obtained in 4.5 iim- cent. 

2. Of the ])atients with jiositive cultures, 20 per cent showed ])uer- 
jieral morbidity and clinical evidence of at least an endometritis. 
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lu 1935 at Sloaiie Hospital for Women, two cases of Clostridium 
wclchii infection Avere seen on tlie Avards at practically the same time. 


1. Tlic first patient was a multiparous Avoinan of 39 year.s wiio was admitted to the 
hospital Avith a histoiy strongly suggcsth’c of a criminal abortion at two months. For 
two weeks .she ran an afebrile course, witli scanty A'aginal bleeding. She then de- 
A'cloped a low grade temperature, and anaerobic cultures from the vagina revealed 
Cl. icelcliii. At the end of another two weeks a definite abscess had developed in the 
right broad ligament, pointing abdominally in the groin. The abscess was opened 
surgically and anaerobic cultures showed a pure strain of Cl. ivelchii. This patient 
made an uneventful recovery following antitoxin treatment and the local use of zinc 
peroxide by Dr. Frank L. Meleuey on the surgical service. 

2. During the early hospitalization of the above patient a 25-year-old primigraA’id 
woman was admitted to the ward at term for observation and treatment of a pre- 
eclamptic toxemia. After two weeks, termination of the pregnancy Avas thought 
adA'isable, and she Avas successfully induced AA'ith castor oil and quinine. FolloAA’ing 
ten hours of labor, Avith membranes ruptured for five hours, a medium forceps de- 
livery AA’ith episiotomy Avas done. The baby Avas in good condition. A fcAv hours 
after deliA’ei’y the patient seemed to be in shock; a transfusion Avas given without 
relief. The patient remained in a semicomatose condition Avith a high fever, suggest- 
ing an oA’orAA’helming sepsis, and she died forty-eight houis after deliA’ery. Anaerobic 
vaginal cultures taken in the brief post-partum period and an anaerobic blood culture 
obtained sixteen hours before death A\’ere later positiA’e foi- Cl. wclchii. Post-mortem 
examination confirmed the diagnosis of gas bacillus bacteremia, there being numerous 
metastatic foci of infection. 

The drainage of the abscess in the first patient and the death of the second patient 
came four days apart. These patients AA’cre in separate isolation units of the hospital 
and cross-infection seemed unlikely. NeA-ertheless a thorough but unsuccessful study 
Avas carried out in an attempt to find a possible cross-infection. 

This experience led to the taking of anaerobic vaginal cultures on 
all patients in the hospital at the time. Then for several days each 
admission to the Avards or labor room Avas anaerobically cultured. 
Later, cases Avere studied earlj’^ in labor, on the third po.st-partum day, 
and in the prenatal clinic. In all, 547 patients Avere examined and 
positive Cl. welchii cultures Avere obtained in 25, or approximately 
4.5 per cent. Well OA’er half of the cultures Avere taken from the ceiwix 
through a sterile speculum, the remainder from the loAver Amgina by 
carefully separating the labia. All cultures Avere made on dry SAvabs 
and inoculated on blood agar plates for aerobic and anaerobic incu- 
bation. The SAvabs Avere then placed in dextrose meat media for 
anaerobic culture. Incubation Avas carried out from one to seA^eral 
days in the search for anaerobic growth. Identification of the organ- 
ism was made by direct smear and the "double zoning effect’’ of 
colonies on the anaerobic blood agar iilates. 

The culture material for the series Avas obtained under the folloAving 
conditions : 


77 cases ante partum or post pavtum in the Avartls 
at the same time as the fatal ease 
42 patients on admission to the labor room 
133 patients on the third day of the puerperium 
73 patient.s cultured both ante jfai'lum and post 
partum 

222 patients cultured in the prenatal clinic 


9 posith’e cultures 
(all post partum) 
1 positive culture 
10 positive cultures 
0 po.sitive cultures 

5 positive cultures 


547 total eases 


25 positive cultures 



